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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the difference in level in a packaging 
terminal 107 and wiring 171 which extends thereto. 

SOLUTION: In a board 10, a groove 12 is provided in a portion where the wiring 171 
extending to the packaging terminal 107 is formed. Then, while covering the 
packaging terminal 107 and the wiring 171 with the second interlayer dielectric 42, 
an aperture 42a is set in the portion corresponding to the packaging terminal 107. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electro-optic device characterized by providing the mounting terminal which is formed on 
the substrate which becomes in two or more layers, the insulator layer formed in the outside surface of 
said substrate, said insulator layer, and an abbreviation same flat surface, and inputs a picture signal, 
said mounting terminal, and wiring which flowed. 

[Claim 2] the electro-optic device according to claim 1 characterized by preparing the slot which the 
layer which constitutes said substrate is further alike at least, and forms the field of said mounting 
terminal. 

[Claim 3] The electro-optic device according to claim 2 characterized by preparing the electric 
conduction film which accomplishes said mounting terminal in the slot which forms the field of said 
mounting terminal. , 

[Claim 4] The electro-optic device according to claim 2 or 3 characterized by preparing the slot for 
wiring which stands in a row at least into the slot of said wiring of the layer which constitutes said 
substrate much more at least which forms the field of said mounting terminal in the bottom of the field 
by the side of said mounting terminal. 

[Claim 5] The insulator layer formed in the outside surface of said substrate is an electro-optic device 
according to claim 4 characterized by being formed in the field of the slot which forms the field of said 
mounting terminal, and the field of the slot which forms said wiring. 

[Claim 6] Said mounting terminal is an electro-optic device according to claim 1 to 5 characterized by 
being formed by the multilayer electric conduction film. 

[Claim 7] The electro-optic device according to claim 3 to 5 characterized by forming the film for height 
adjustment of at least one layer in the bottom of the field of the slot which forms the field of said 
mounting terminal. 

[Claim 8] Said depth of flute is an electro-optic device according to claim 7 characterized by being the 
sum total and abbreviation identitas of the thickness of said mounting terminal, and the thickness of the 
film for said height adjustment. 

[Claim 9] The film for said height adjustment is an electro-optic device according to claim 7 or 8 
characterized by being at least one wiring among wiring formed in said viewing area, and wiring which 
accomplishes said circumference circuit. 

[Claim 10] said depth of flute — the thickness of said wiring, and abbreviation — the electro-optic 
device according to claim 2 to 6 characterized by the same thing. 

[Claim 11] the electro-optic device characterized by to provide said wiring formed in the field 
corresponding to the slot in which wiring which is further alike at least and results in said mounting 
terminal is formed, and which boiled a part at least and was prepared and said slot of the substrate 
which becomes in two or more layers, the mounting terminal which are prepared on said substrate and 
input a picture signal, and the layer which constitute said substrate, and the insulator layer which were 
formed on said wiring. 

[Claim 12] Said insulator layer which said mounting terminal was formed by the electric conduction film 
which accomplishes said wiring, and was formed on said wiring is an electro-optic device according to 
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• claim 1 1 characterized by having exposed said mounting terminal. 

[Claim 13] The electro-optic device according to claim 11 or 12 characterized by the front face of said 

* mounting terminal and the front face of said insulator layer being the height of abbreviation identitas. 
[Claim 14] Said slot is an electro-optic device according to claim 1 1 to 13 characterized by being 
formed in the field surrounding said mounting terminal, and forming said wiring on the field surrounding 
said mounting terminal. 

[Claim 15] The electro-optic device according to claim 14 characterized by the front face of said 
insulator layer formed on said wiring and the front face of said insulator layer which adjoined the field in 
which said wiring was formed being the height of abbreviation identitas. 

[Claim 16] Said wiring is an electro-optic device according to claim 11 to 15 characterized by being 
formed with wiring formed in a viewing area. 

[Claim 17] Said wiring is an electro-optic device according to claim 1 1 to 15 characterized by being 
formed with wiring which accomplishes the circumference circuit formed in the perimeter of a viewing 
area. 

[Claim 18] Said wiring is an electro-optic device according to claim 1 1 to 15 characterized by being 
formed with wiring which accomplishes the circumference circuit formed in the perimeter of wiring 
formed in a viewing area, and said viewing area. 

[Claim 19] The electro-optic device according to claim 1 1 to 18 characterized by forming the film for 
height adjustment of at least one layer in the bottom of the field of said wiring. 

[Claim 20] Said depth of flute is an electro-optic device according to claim 19 characterized by being 
the sum total and abbreviation identitas of the thickness of said wiring, and the thickness of the film for 
said height adjustment. 

[Claim 21] The film for said height adjustment is an electro-optic device according to claim 19 or 20 
characterized by being at least one wiring among wiring formed in said viewing area, and wiring which 
accomplishes said circumference circuit. 

[Claim 22] said depth of flute — the thickness of said wiring, and abbreviation — the electro-optic 
device according to claim 1 1 to 18 characterized by the same thing. 

[Claim 23] The substrate which becomes in two or more layers, the viewing area formed on said 
substrate, and wiring arranged in said viewing area, The circumference circuit which was formed around 
said viewing area on said substrate, and was electrically connected to said wiring, Wiring which 
connected electrically the mounting terminal formed on said substrate, and said circumference circuit 
and said mounting terminal, the electro-optic device characterized by providing the insulator layer 
formed on the slot established in the part in which is resembled further at least and said circumference 
circuit is formed and said circumference circuit of the layer which constitutes said substrate. 
[Claim 24] The substrate which becomes in two or more layers, the viewing area formed on said 
substrate, and wiring arranged in said viewing area, The circumference circuit which was formed around 
said viewing area on said substrate, and was electrically connected to said wiring, Wiring which 
connected electrically the mounting terminal formed on said substrate, and said circumference circuit 
and said mounting terminal, the layer which constitutes said substrate being further alike at least, and 
with the slot established in the part in which said circumference circuit is formed The electro-optic 
device characterized by providing the insulator layer which accomplishes the outside surface formed in 
the field of the slot which forms the field of said mounting terminal, and the slot which forms the slot of 
said circumference circuit, and the field of said mounting terminal. 

[Claim 25] The substrate which becomes in two or more layers, the viewing area formed on said 
substrate, and wiring arranged in said viewing area. The circumference circuit which was formed around 
said viewing area on said substrate, and was electrically connected to said wiring, Wiring which 
connected electrically the mounting terminal formed on said substrate, and said circumference circuit 
and said mounting terminal, the layer which constitutes said substrate being further alike at least, and 
with the slot established in the part in which wiring arranged in said viewing area is formed the layer 
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which constitutes said substrate being further alike at least, and with the slot established in the part in 
which said circumference circuit is formed The electro-optic device characterized by providing the 
insulator layer which accomplishes the outside surface formed in the field of the slot which forms the 
field of said mounting terminal, and the slot which forms the slot of said circumference circuit and the 
field of said mounting terminal. 

[Claim 26] The substrate which becomes in two or more layers, the viewing area formed on said 
substrate, and the data line arranged in said viewing area, The data-line drive circuit formed along with 
one side of said viewing area, and the mounting terminal formed so that it might counter with one side of 
said viewing area across said data-line drive circuit, the electro-optic device characterized by providing 
the slot which the layer which constitutes said substrate resembles further at least the signal line which 
is electrically connected with said mounting terminal and supplies a picture signal to said data line, and 
forms the field of a mounting terminal, and the insulator layer to which the outside surface of said 
substrate was accomplished and said mounting terminal was exposed. 

[Claim 27] the electro-optic device according to claim 26 characterized by forming a slot in the part in 
which the layer which constitutes said substrate resembles further at least, and said signal line is 
formed at least in the field between said data-line drive circuits and said mounting terminals. 
[Claim 28] the electro-optic device according to claim 26 or 27 characterized by forming a slot in the 
part in which the layer which constitutes said substrate resembles further at least, and said data-line 
drive circuit is formed. 

[Claim 29] The electro-optic device according to claim 26 to 28 characterized by having the sampling 
circuit which controls supply of a picture signal to said data line in said data-line drive circuit between 
one side and said data-line drive circuits of said viewing area. 

[Claim 30] the electro-optic device according to claim 29 characterized by forming the slot established 
in the part in which the layer which constitutes said substrate resembles further at least, and said 
sampling circuit is formed. 

[Claim 31] The electro-optic device according to claim 26 to 30 characterized by forming the orientation 
film in said viewing area, and the direction of rubbing of said orientation film going to said viewing area 
from said mounting terminal. 

[Claim 32] Electronic equipment characterized by providing the light source which carries out outgoing 
radiation of the light, the electro-optic device according to claim 1 to 31 which performs the modulation 
corresponding to image information for the outgoing radiation light by said light source, and the delivery 
system which projects the light modulated by said electro-optic device. 

[Claim 33] It is the manufacture approach of the electro-optic device which displays a predetermined 
image according to the signal inputted through the mounting terminal prepared on the substrate which 
becomes in two or more layers, the manufacture approach of the electro-optic device characterized by 
having the process which establishes a slot in the part in which wiring which the layer which constitutes 
said substrate is further alike at least, and results in said mounting terminal should be formed, the 
process which forms said wiring in the field corresponding to said slot, and the process which carries 
out the laminating of the insulator layer on said wiring. 

[Claim 34] Said mounting terminal is the manufacture approach of the electro-optic device according to 
claim 33 characterized by including the process which exposes the mounting terminal covered by said 
insulator layer after the process which is formed in the process and coincidence which form said wiring, 
and carries out the laminating of said insulator layer. 

[Claim 35] The process which exposes said mounting terminal is the manufacture approach of the 
electro-optic device according to claim 34 characterized by being the process which grinds said 
insulator layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment which used the electro-optic 
device concerned for the electro-optic device which reduced the level difference in the formation field 
of the mounting terminal which inputs the signal from an external circuit, and its manufacture approach 
list at the display. 
[0002] 

[Description of the Prior Art] Using liquid crystal for an electro-optic device, for example, electrooptic 
material, generally, the liquid crystal equipment which performs a predetermined display has the 
composition that liquid crystal was pinched between the substrates of a pair. The liquid crystal 
equipment of the active-matrix mold which drives for example, a pixel electrode by the switching 
element of 3 terminal molds has the following composition among these, namely, to one substrate, 
among the substrates of the pair which constitutes this kind of liquid crystal equipment While being 
prepared so that two or more scanning lines and two or more data lines may cross mutually 
Corresponding to each for these intersections, the pair of a 3 terminal mold switching element like TFT 
(Thin Film Transistor: thin film transistor) and a pixel electrode is prepared. Furthermore, the 
circumference circuit for driving each of the scanning line and the data line is prepared around the field 
(viewing area) in which these pixel electrodes are prepared. Moreover, the transparent counterelectrode 
which counters a pixel electrode is prepared in the substrate of another side. It adds, and while the 
orientation film by which the direction of a major axis of a liquid crystal molecule is between both 
substrates, for example, rubbing processing was carried out so that it might be twisted continuously 
about 90 degrees is prepared, respectively, the polarizer according to the direction of orientation is 
prepared in the opposed face of both substrates at each that tooth-back side, respectively. 
[0003] Here, a picture signal usually has composition sampled by each data line to suitable timing by the 
sampling switch while being supplied through a picture signal line. Moreover, the switching element 
prepared in a part for the intersection of the scanning line and the data line is turned on if the scan 
signal impressed to the corresponding scanning line serves as active level, and it supplies the picture 
signal sampled by the corresponding data line to a pixel electrode. Furthermore, the counterelectrode 
prepared in the opposite substrate is maintained by fixed potential. 

[0004] In such a configuration, when the scan signal supplied to each scanning line and the sampling 
signal which controls a sampling switch are supplied by the circumference circuit to suitable timing, the 
electrical-potential-difference actual value according to a picture signal will be impressed to the liquid 
crystal capacity which consists of liquid crystal pinched between a pixel electrode, a counterelectrode, 
and two electrodes for every pixel. 

[0005] Under the present circumstances, as a result of a liquid crystal molecule's inclining in the 
direction of electric field as an electrical-potential-difference difference becomes large while carrying 
out the rotatory polarization about 90 degrees in accordance with torsion of a liquid crystal molecule if 
the electrical-potential-difference difference with which the light which passes through between a pixel 
electrode and counterelectrodes is impressed between two electrodes is zero, that optical activity 



• disappears. For this reason, while light will penetrate if the electrical-potential-difference difference 
impressed to two electrodes is zero when the polarizer with which an incidence and tooth-back side and 
a polarization shaft cross at right angles mutually in the electro-optic device of a transparency mold 
according to the direction of rubbing is arranged, respectively, light will intercept, for example as the 
electrical-potential-difference difference impressed to two electrodes becomes large. For this reason, a 
predetermined display is possible by controlling the electrical potential difference impressed to a pixel 
electrode for every pixel. 

[0006] By the way, the rubbing processing mentioned above is processing in which are rotating the buff 
cloth wound around the roller generally, and organic film front faces, such as polyimide, are ground in the 
fixed direction (the direction of rubbing). And it is said that the polymer principal chain of the organic 
film is extended in the direction of rubbing, and a liquid crystal molecule arranges along the extension 
direction concerned by this rubbing processing. 
[0007] 

[Problem(s) to be Solved by the Invention] However, a pixel electrode, a switching element and the 
scanning line, the data line, and a circumference circuit were established for while especially in the 
substrate side in which the orientation film is formed, and the level difference of 500nm - about 1000nm 
has arisen by existence, such as various wiring and various components, the existence of a contact hole, 
etc. in the substrate side of a substrate. Even if it forms the orientation film in the substrate side which 
such a level difference has produced, a level difference will arise on the front face of the orientation film 
too. Furthermore, if rubbing processing is performed on such orientation film, as a result of the hair ends 
of a buff cloth scratching with a level difference and being confused, the degree to grind will become an 
ununiformity covering the whole substrate side. And the display nonuniformity considered for a liquid 
crystal molecule not to carry out orientation to the substrate with which rubbing processing was 
performed to the ununiformity in the fixed direction if liquid crystal is poured in and closed in this way 
occurs. The stripe-like display nonuniformity which met in the direction of rubbing specifically occurred, 
and there was a problem of reducing display grace. 

[0008] The place which it was made in view of the situation mentioned above, and is made into the 
purpose has this invention in reducing the level difference in a substrate front face, and offering the 
electro-optic device which controlled generating of the fault on the display resulting from uneven 
rubbing processing, its manufacture approach, and electronic equipment. 
[0009] 

[Means for Solving the Problem] First, the artificer in this case thought that the level difference to 
which display grace is most reduced among the level differences mentioned above was a level difference 
produced from an external circuit with wiring pulled out from the mounting terminals which input various 
signals, and these mounting terminals. 

[0010] If this point is explained in full detail, since the switching element connected to a pixel electrode 
and this will be prepared corresponding to a part for each intersection of the scanning line and the data 
line, these array pitches are dependent on the array pitch of the scanning line and the data line. 
Moreover, since the circumference circuit containing a sampling switch is prepared corresponding to the 
scanning line or the data line, it depends for it on the array pitch of the scanning line and the data line 
also about the array pitch of the component which constitutes a circumference circuit. Therefore, since 
it generates in the same twice as the array pitch of a pixel, or its integral multiple, the, display 
nonuniformity resulting from the level difference of these components, wiring, etc. is considered not to 
be comparatively conspicuous on a display. 

[001 1] On the other hand, the viewpoint which shortens the wire length by which a mounting terminal is 
pulled out from here, The data-line drive circuit for driving the sampling switch and the data line which 
were mentioned above from a viewpoint which secures the symmetry of the whole equipment is 
approached. And it is arranged along the extension direction (namely, direction which intersects the 
extension direction of the data line) of the scanning line, and further, from a viewpoint which makes 
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- connection with the exterior easy, it is larger than the array pitch of the scanning line or the data line 
for whether your being Haruka, namely, the array pitch of the scanning line or the data line is formed 
independently. Therefore, the display nonuniformity resulting from the level difference of wiring which 
results in a mounting terminal and these is considered to be very conspicuous.- 

[0012] (1) The electro-optic device built over invention of the 1st in this case there is characterized by 
providing the mounting terminal which is formed on the substrate which becomes in two or more layers, 
the insulator layer formed in the outside surface of said substrate, said insulator layer, and an 
abbreviation same flat surface, and inputs a picture signal, said mounting terminal, and wiring which 
flowed. 

[0013] Since it can reduce that a level difference arises on the front face of a mounting terminal, and 
the front face of the circumference of it according to this configuration, turbulence of the hair ends of 
the buff cloth in rubbing processing is suppressed. 

[0014] (2) in the 1st invention, the layer which constitutes said substrate is further alike at least, and it 
is characterized by preparing the slot which forms the field of said mounting terminal. 
[001 5] According to this configuration, the level difference of the front face of a mounting terminal and 
the front face of the insulator layer formed in a slot can be reduced. 

[0016] (3) Moreover, in the 1st invention, it is characterized by preparing the electric conduction film 
which accomplishes said mounting terminal in the slot which forms the field of said mounting terminal. 
[0017] Since according to this configuration a slot can be used as a margin even if the pattern for 
forming the electric conduction film shifts, the electric conduction film can be certainly formed in the 
field of a mounting terminal. 

[0018] (4) Moreover, in the 1st invention, it is characterized by preparing the slot for wiring which stands 
in a row at least into the slot of said wiring of the layer which constitutes said substrate much more at 
least which forms the field of said mounting terminal in the bottom of the field by the side of said 
mounting terminal. 

[0019] According to this configuration, the level difference of wiring which results in a mounting terminal 
can be reduced. 

[0020] (5) Moreover, in the 1st invention, the insulating layer formed in the outside surface of said 
substrate is characterized by being formed in the field of the slot which forms the field of said mounting 
terminal, and the field of the slot which forms said wiring. 

[0021] According to this configuration, the level difference of wiring which results in a mounting terminal 
with the level difference of the front face of a mounting terminal and the front face of an insulator layer 
can be reduced. 

[0022] (6) Moreover, in the 1st invention, said mounting terminal is characterized by being formed by the 
multilayer electric conduction film. 

[0023] According to this configuration, while making the electric conduction film by the side of a lower 
layer into the conductive layer of a pixel field or a circumference circuit in common, it can form with the 
ingredient which set the electric conduction film by the side of the upper layer by the connection object 
connected to a mounting terminal. 

[0024] (7) Moreover, in the 1st invention, it is characterized by forming the film for height adjustment of 
at least one layer in the bottom of the field of the slot which forms the field of said mounting terminal. 
[0025] According to this configuration, the depth of flute and the thickness of a mounting terminal can 
be adjusted, and the front face of the insulator layer formed on the field of a slot can be made into 
homogeneity. 

[0026] (8) moreover, the 1st invention — setting — said depth of flute — the sum total of the thickness 
of said mounting terminal, and the thickness of the film for said height adjustment, and abbreviation — it 
is characterized by the same thing. 

[0027] According to this configuration, since it becomes datum level and abbreviation identitas, the front 
face of the electric conduction film of the mounting terminal formed in a slot becomes possible 
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[ removing the level difference around a mounting terminal nearly completely ]. 

[0028] (9) Moreover, in the 1 st invention, the film for said height adjustment is characterized by being at 
least one wiring among wiring formed in said viewing area, and wiring which accomplishes said 
circumference circuit. 

[0029] Since wiring formed in a viewing area and wiring which accomplishes a circumference circuit are 
used in common according to this configuration, it is much more advantageous to a process. 
[0030] (10) said depth of flute — the thickness of said wiring, and abbreviation — it is characterized by 
the same thing. 

[0031] According to this configuration, it is not necessary to use the film for height adjustment. 
[0032] (11) The electro-optic device built over invention of the 2nd in this case there The substrate 
which becomes in two or more layers, and the mounting terminal which is prepared on said substrate 
and inputs a picture signal, it is characterized by providing said wiring formed in the field corresponding 
to the slot in which wiring which is further alike at least and results in said mounting terminal is formed, 
and which boiled the part at least and was prepared and said slot of the layer which constitutes said 
substrate, and the insulator layer formed on said wiring. 

[0033] According to this configuration, the front face of wiring formed in the slot becomes low by the 
depth of flute as compared with the front face of a mounting terminal (pad). For this reason, since the 
level difference of the insulator layer formed on wiring and the front face of a mounting terminal 
decreases, turbulence of the hair ends of the buff cloth in rubbing processing will be suppressed. 
[0034] In addition, about a slot, you may form in a substrate directly and the laminated material on the 
substrate may be formed. Moreover, as wiring, low resistance metal membranes, such as aluminum, are 
desirable. Under the present circumstances, the wiring itself may be used as a pad and electric 
conduction film of a different kind, such as ITO (Indium Tin Oxide: indium stannic acid ghost) by which 
the laminating was further carried out for convenience' sake at the time of mounting etc. after wiring, 
may be used as a pad. 

[0035] (12) As for said insulator layer which said mounting terminal was formed by the electric 
conduction film which accomplishes said wiring, and was formed on said wiring, in the 2nd invention, it is 
desirable to have exposed said mounting terminal. 

[0036] (13) moreover, the 2nd invention — setting — the front face of said mounting terminal, and the 
front face of said insulator layer — abbreviation — it is desirable that it is the same height. According 
to this configuration, it becomes possible to remove nearly completely the level difference of wiring 
which results in a mounting terminal. 

[0037] (14) Moreover, in the 2nd invention, it is characterized by forming said slot in the field 
surrounding said mounting terminal, and forming said wiring on the field surrounding said mounting 
terminal. 

[0038] According to this configuration, the field of a mounting terminal can be formed by the slot. 
Moreover, an adjacent mounting terminal does not short-circuit. 

[0039] (15) moreover, the front face of said insulator layer formed on said wiring in the 2nd invention 
and the front face of said insulator layer which adjoined the field in which said wiring was formed — 
abbreviation — it is desirable that it is the same height. 

[0040] According to this configuration, it becomes possible to remove the level difference of wiring 
nearly completely. 

[0041] (16) Moreover, in the 2nd invention, said wiring is characterized by being formed with wiring 
formed in a viewing area. 

[0042] According to this configuration, since wiring can be formed with wiring formed in a viewing area, it 
does not need to increase a routing counter. 

[0043] (17) Moreover, in the 2nd invention, said wiring is characterized by being formed with wiring which 

accomplishes the circumference circuit formed in the perimeter of a viewing area. 

[0044] According to this configuration, since wiring can be formed with wiring which accomplishes a 
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circumference circuit, it does not need to increase a routing counter. 

[0045] (18) Moreover, in the 2nd invention, said wiring is characterized by being formed with wiring which 
accomplishes the circumference circuit formed in the perimeter of wiring formed in a viewing area, and 
said viewing area. 

[0046] Since wiring which accomplishes wiring which results in a mounting terminal, wiring formed in a 
viewing area, and a circumference circuit is used in common according to this configuration, it is much 
more advantageous to a process. 

[0047] (19) Moreover, in the 2nd invention, it is characterized by forming the film for height adjustment 
of at least one layer in the bottom of the field of said wiring. 

[0048] According to this configuration, the depth of flute and the thickness of wiring can be adjusted 
and the front face of the insulator layer formed on wiring can be made into homogeneity. 
[0049] (20) moreover, the sum total with the thickness of the film for [ set to the 2nd invention and ] 
thickness and said height adjustment in said depth of flute and abbreviation for said wiring — it is 
characterized by the same thing. 

[0050] According to this configuration, since it becomes datum level and abbreviation identitas, the front 
face on wiring formed corresponding to a slot becomes possible [ removing nearly completely the level 
difference of wiring which results in a mounting terminal ]. 

[0051] (21) Moreover, in the 2nd invention, the film for said height adjustment is characterized by being 
at least one wiring among wiring formed in said viewing area, and wiring which accomplishes said 
circumference circuit. 

[0052] Since wiring formed in a viewing area and wiring which accomplishes a circumference circuit are 
used in common according to this configuration, it is much more advantageous to a process. 
[0053] (22) moreover, the 2nd invention — setting — said depth of flute — the thickness of said wiring, 
and abbreviation — it is characterized by the same thing. 

[0054] In the 1st invention, it is not necessary to use the film for height adjustment. 
[0055] (23) The electro-optic device concerning invention of the 3rd in this case The substrate which 
becomes in two or more layers, the viewing area formed on said substrate, and wiring arranged in said 
viewing area, The circumference circuit which was formed around said viewing area on said substrate, 
and was electrically connected to said wiring, it is characterized by providing the insulator layer formed 
on the slot established in the part in which is resembled further at least and said circumference circuit 
is formed and said circumference circuit of wiring which connected electrically the mounting terminal 
formed on said substrate, and said circumference circuit and said mounting terminal, and the layer which 
constitutes said substrate. 

[0056] According to this configuration, since a circumference circuit top can be made into homogeneity, 
the display nonuniformity resulting from the level difference on a circumference circuit can be reduced. 
[0057] (24) The electro-optic device concerning invention of the 4th in this case The substrate which 
becomes in two or more layers, the viewing area formed on said substrate, and wiring arranged in said 
viewing area, The circumference circuit which was formed around said viewing area on said substrate, 
and was electrically connected to said wiring, Wiring which connected electrically the mounting terminal 
formed on said substrate, and said circumference circuit and said mounting terminal, it is characterized 
by providing the insulator layer which accomplishes the outside surface formed in the field of the slot 
which forms the field of the slot established in the part in which is resembled further at least and said 
circumference circuit is formed and said mounting terminal of the layer which constitutes said substrate, 
and the slot which forms the slot of said circumference circuit, and the field of said mounting terminal. 
[0058] According to this configuration, since a circumference circuit top and the perimeter of a 
mounting terminal can be made into homogeneity, the display nonuniformity resulting from the level 
difference a circumference circuit top and around a mounting terminal can be reduced. 
[0059] (25) The electro-optic device concerning invention of the 5th in this case The substrate which 
becomes in two or more layers, the viewing area formed on said substrate, and wiring arranged in said 
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viewing area, The circumference circuit which was formed around said viewing area on said substrate, 
and was electrically connected to said wiring, Wiring which connected electrically the mounting terminal 
formed on said substrate, and said circumference circuit and said mounting terminal, the layer which 
constitutes said substrate being further alike at least, and with the slot established in the part in which 
wiring arranged in said viewing area is formed it is characterized by providing the insulator layer which 
accomplishes the outside surface formed in the field of the slot which forms the field of the slot 
established in the part in which is resembled further at least and said circumference circuit is formed 
and said mounting terminal of the layer which constitutes said substrate, and the slot which forms the 
slot of said circumference circuit, and the field of said mounting terminal. 

[0060] According to this configuration, since a viewing-area and circumference circuit top and the 
perimeter of a mounting terminal can be made into homogeneity, the display nonuniformity resulting from 
the level difference a viewing-area and circumference circuit top and around a mounting terminal can be 
reduced. 

[0061] (26) The electro-optic device concerning invention of the 6th in this case The substrate which 
becomes in two or more layers, the viewing area formed on said substrate, and the data line arranged in 
said viewing area, The data-line drive circuit formed along with one side of said viewing area, and the 
mounting terminal formed so that it might counter with one side of said viewing area across said data- 
line drive circuit, it is characterized by providing the slot which the layer which constitutes said 
substrate resembles further at least the signal line which is electrically connected with said mounting 
terminal and supplies a picture signal to said data line, and forms the field of a mounting terminal, and 
the insulator layer to which the outside surface of said substrate was accomplished and said mounting 
terminal was exposed. 

[0062] According to this configuration, since a data-line drive circuit and the perimeter of a mounting 
terminal can be especially made into homogeneity, the display nonuniformity resulting from the level 
difference of that field can be reduced. 

[0063] (27) moreover, in the 6th invention, the layer which constitutes said substrate is further alike at 
least, and it is characterized by forming a slot in the part in which said signal line is formed at least in 
the field between said data-line drive circuits and said mounting terminals. 

[0064] According to this configuration, the level difference by the part in which a signal line is formed 
can be ********(ed). 

[0065] (28) moreover, in the 6th invention, the layer which constitutes said substrate is further alike at 
least, and it is characterized by forming a slot in the part in which said data-line drive circuit is formed. 
[0066] According to this configuration, the display nonuniformity resulting from the level difference of a 
data-line drive circuit can be reduced. 

[0067] (29) Moreover, in the 6th invention, it is characterized by having the sampling circuit which 
controls supply of a picture signal by said data-line drive circuit at said data line between one side and 
said data-line drive circuits of said viewing area. 

[0068] (30) moreover, in the 6th invention, the layer which constitutes said substrate is further alike at 
least, and it is characterized by forming the slot established in the part in which said sampling circuit is 
formed. 

[0069] According to this configuration, the display nonuniformity resulting from the level difference of a 
sampling circuit can be reduced. 

[0070] (31) Moreover, in the 6th invention, the orientation film is formed in said viewing area, and it is 
characterized by the direction of rubbing of said orientation film going to said viewing area from said 
mounting terminal. 

[0071] According to this configuration, the display nonuniformity which is comparatively easy to check 
by looking can be reduced by making into homogeneity the field between the data-line drive circuits and 
mounting terminals which are generated without being dependent on the array pitch of a pixel. 
[0072] (32) The electronic equipment concerning invention of the 7th in this case is characterized by 
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providing the light source which carries out outgoing radiation of the light, the electro-optic device 
concerning the 1st invention thru/or the 6th invention which performs the modulation corresponding to 
image information for the outgoing radiation light by said light source, and the delivery system which 
projects the light modulated by said electro-optic device. 

[0073] Thus, when using an electro-optic device as a projection mold, even if the display nonuniformity 
is very slight, by the projection image, it will be expanded to extent which may be checked by looking, 
but since the formation field of a mounting terminal and wiring which results in this is equipped with the 
electro-optic device by which flattening was carried out, the electronic equipment concerning invention 
of the 6th in this case becomes that it is possible in the high-definition display which stopped the 
display nonuniformity resulting from a level difference. 

[0074] (33) The manufacture approach of the electro-optic device concerning invention of the 8th in 
this case It is the manufacture approach of the electro-optic device which displays a predetermined 
image according to the signal inputted through the mounting terminal prepared on the substrate which 
becomes in two or more layers, it is characterized by having the process which establishes a slot in the 
part in which wiring which the layer which constitutes said substrate is further alike at least, and results 
in said mounting terminal should be formed, the process which forms said wiring in the field 
corresponding to said slot, and the process which carries out the laminating of the insulator layer on 
said wiring. 

[0075] According to this approach, the level difference of wiring which results in a mounting terminal 
with the level difference of the front face of a mounting terminal and the front face of an insulator layer 
will be reduced like the 1st invention mentioned above. 

[0076] (34) Moreover, in the 8th invention, it is characterized by said mounting terminal including the 
process which exposes the mounting terminal covered by said insulator layer after the process which is 
formed in the process and coincidence which form said wiring, and carries out the laminating of said 
insulator layer. 

[0077] According to this approach, reduction of the level difference near the mounting terminal is 
attained according to comparatively simple processes, such as etching. 

[0078] (35) Moreover, in the 8th invention, the process which exposes said mounting terminal is 
characterized by being the process which grinds said insulator layer. 

[0079] According to this approach, comparatively easy nearly perfect flattening becomes possible by 
operating as a stopper the front face of the electric conduction film which becomes a mounting terminal. 
[0080] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0081] <the outline configuration of an electro-optic device> — the electro-optic device concerning the 
operation gestalt of this invention is explained first. This electro-optic device performs a predetermined 
display by that electro-optics-change, using liquid crystal as electrooptic material. Drawing 1 (a) is the 
perspective view showing the configuration of the liquid crystal equipment 100 except an external circuit 
among this electro-optic device, and drawing 1 R> 1 (b) is the sectional view of the A-A' line in drawing 
1(a). 

[0082] As shown in these drawings, liquid crystal equipment 100 Various components, the component 
substrate 101 with which the pixel electrode 1 18 grade was formed, and the opposite substrate 102 with 
which the counterelectrode 108 grade was prepared While being stuck so that a fixed gap may be 
maintained and an electrode forming face may counter mutually by the sealant 104 containing a spacer 
(illustration abbreviation) It has the composition that the liquid crystal 105 of TN (Twisted Nematic) mold 
was enclosed with this gap as electrooptic material. 

[0083] Here, glass, a quartz, silicon, etc. are used for the component substrate 101, and glass, a quartz, 
etc. are used for the opposite substrate 1 02. In addition, when an opaque substrate is used for the 
component substrate 101, it will be used not as a transparency mold but as a reflective mold. Moreover, 
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* although a sealant 104 is formed along the circumference of the opposite substrate 102, in order to 
enclose liquid crystal 105, the part is carrying out opening of it. For this reason, the closure of that 

- opening part is carried out with the sealing agent 106 after enclosure of liquid crystal 105. 

[0084] Next, it is the opposed face of the component substrate 101, and the data-line drive circuit later 
mentioned in field of one side of outsides of sealant 104 140a is formed, and it has composition which 
outputs a sampling signal. Furthermore, a picture signal line, a sampling circuit, etc. which are mentioned 
later are formed in field 150a of near in which a sealant 104 is formed in this one side. On the other 
hand, two or more mounting terminals 107 are formed in this periphery part of one side, and it has at it 
the composition of inputting the various signals from an external circuit (illustration abbreviation). 
[0085] Moreover, the scanning-line drive circuit mentioned later, respectively is formed in field of two 
sides 130a which adjoins this one side, and it has the composition of driving the scanning line from both 
sides. In addition, as long as delay of the scan signal supplied to the scanning line does not become a 
problem, the configuration which forms a scanning-line drive circuit in one one side may be used. 
[0086] And common wiring used for a precharge circuit and two scanning-line drive circuits is formed in 
the remaining field of one side 160a. Here, a precharge circuit is a circuit which precharges each data 
line to predetermined potential in the timing preceded with a sampling, in order to reduce the load at the 
time of sampling a picture signal to the data line, but since it is not directly related in this case, suppose 
that the explanation is omitted henceforth. 

[0087] On the other hand, the electric flow with the mounting terminal 107 formed in the component 
substrate 101 is achieved by the flow material prepared in at least one in four corners in a pasting part 
with the component substrate 101 so that the counterelectrode 108 of the opposite substrate 102 may 
be mentioned later. 

[0088] Otherwise, while a coloring layer (color filter) is prepared in the pixel electrode 1 18 and the field 
which counters, fall prevention of the contrast ratio by leak of light and the light-shielding film for 
surrounding a non-display field are prepared in fields other than a coloring layer at the opposite 
substrate 102. However, when applying to the application of a colored light modulation like the projector 
mentioned later, it is not necessary to form a coloring layer in the opposite substrate 102. 
[0089] in addition — if a coloring layer is prepared in the opposite substrate 102 — or [ no ] — 
irrespective of — in order to prevent the property fall of a component by the exposure of light, a light- 
shielding film which is mentioned later is prepared in the component substrate 101. Moreover, while the 
orientation film (it omits in drawing 1 ) by which rubbing processing was carried out is prepared so that it 
may mention later, and the direction of a major axis of the molecule in liquid crystal 105 may be 
continuously twisted about 90 degrees among both substrates, the polarizer (illustration abbreviation) 
according to the direction of orientation is prepared in the opposed face of the component substrate 
101 and the opposite substrate 102 at each that tooth-back side, respectively. 

[0090] Moreover, in drawing 1 (b), although thickness is given to the counterelectrode 108, the pixel 
electrode 118, and the mounting terminal 107, it is a measure to show a formation location, and it is so 
thin [ this ] that it can fully be disregarded to a substrate in fact. Furthermore, about the mounting 
terminal 107 or the pixel electrode 118, since it is formed on the insulator layer to which flattening 
processing was performed so that it may mention later, flattening of the level difference is almost 
carried out to the opposed face of the component substrate 101. 

[0091] The electric configuration of the component substrate 101 is explained among <an electric 
configuration^ next the liquid crystal equipment 100 mentioned above. Drawing 2 is the schematic 
diagram showing this configuration. 

[0092] As shown in this drawing, in order to input various kinds of signals from an external circuit into 
the component substrate 101, two or more mounting terminals 107 are formed. The signal inputted 
through these mounting terminals 107 has composition supplied to each part through wiring 171. If these 
signals are explained briefly, as shown in drawing 4 , while distributing one picture signal VID supplied 
synchronizing with a dot clock DCLK to six lines, it elongates 6 times on a time-axis, and VID1-VID6 are 
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• supplied to the sampling circuit 150 through six picture signal lines 122 the 1st. In addition, the picture 
signal line 122 is [ of the wiring 171 ] special. That is, wiring 171 says in generalization wiring pulled out 
from the mounting terminal 107, and wiring which supplies picture signals VID1-VID6 is especially called 
the picture signal line 122. 

[0093] The 2nd VssY and VssX are the lower order side electrical potential differences (touch-down 
potential) of the power source in the scanning-line drive circuit 130 and the data-line drive circuit 140, 
respectively. Moreover, VddY and VddX are the high order side electrical potential differences of the 
power source in the scanning-line drive circuit 130 and the data-line drive circuit 140, respectively. 
Among these, since the lower order side electrical potential difference VssY of a power source serves 
as touch-down potential of the storage capacitance mentioned later, each pixel is also supplied through 
the capacity line 175. 

[0094] The 3rd LCcom is a voltage signal impressed to a counterelectrode 108. For this reason, two 
electrodes 109 with which a voltage signal LCcom is supplied are formed in the point equivalent to the 
corner of the sealant 104 (refer to drawing 1 ) used for lamination with the opposite substrate 102, 
respectively. Therefore, if the component substrate 101 is actually stuck on the opposite substrate 102, 
an electrode 109 and a counterelectrode 108 will be connected through flow material, and it will become 
the configuration that a voltage signal LCcom is impressed to a counterelectrode 108. In addition, it is 
fixed to a time-axis and has the composition that an external circuit distributes picture signals VID1- 
VID6 to a high order and lower order side for every 1 horizontal-scanning period, and a voltage signal 
LCcom performs an alternating current drive on the basis of this voltage signal LCcom. Moreover, 
although the number of the points in which an electrode 109 is formed is two in this operation gestalt, 
since the reason this electrode 109 is formed is for impressing a voltage signal LCcom to a 
counterelectrode 108 through flow material, if the number of the points in which an electrode 109 is 
formed is at least one, it is sufficient for them. For this reason, the number of the points in which an 
electrode 109 is formed one, and they may be three or more places. 

[0095] It is the transfer initiation pulse supplied [ 4th ] to the beginning of a vertical-scanning period as 
DY is shown in drawing 4 , and CLY is a clock signal used in the scanning-line drive circuit 130. In 
addition, CLYinv is the reversal clock signal which carried out level reversal of the clock signal CLY. 
[0096] It is the transfer initiation pulse supplied [ 5th ] to the beginning of a horizontal scanning period 
as DX is shown in drawing 4 , and CLX is a clock signal used in the data-line drive circuit 140. In 
addition, CLXinv is the reversal clock signal which carried out level reversal of the clock signal CLX. 
ENB1 and ENB2 are enable signals used in order to restrict the pulse width of each output signal of the 
shift register in the data-line drive circuit 140 so that it may mention later. 

[0097] Now, if it is in viewing-area 100a of the component substrate 101, two or more scanning lines 
1 12 arrange in parallel along the direction of a line (X), and two or more data lines 114 arrange in parallel 
along the direction of a train (Y), and the pixel is prepared corresponding to a part for each of these 
intersections. 

[0098] In the part to which the scanning line 1 12 and the data line 114 intersect a detail as shown in 
drawing 3 , while the gate of the switching element slack TFT116 for controlling a pixel is connected to 
the scanning line 1 1 2 and the source of TFT1 1 6 is connected to the data line 1 1 4, the drain of TFT1 1 6 
is connected to the transparent rectangle-like pixel electrode 1 18. 

[0099] As mentioned above, since liquid crystal 105 is pinched between the electrode forming faces of 
the component substrate 101 and the opposite substrate 102, the liquid crystal capacity of each pixel 
will be constituted from liquid crystal equipment 100 by the pixel electrode 1 18, a counterelectrode 108, 
. and the liquid crystal 105 pinched among these two electrodes. Here, when the total number of the 
expedient top of explanation and the scanning line 1 12 is set to "m" and the total number of the data 
line 1 14 is set to "6n" (m and n are taken as an integer, respectively), a pixel will be arranged 
corresponding to a part for each intersection of the scanning line 112 and the data line 1 14 in the shape 
of [ of a m line x6n train ] a matrix. 
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[0100] Moreover, in addition to this, the storage capacitance 1 19 for preventing leak of liquid crystal 
capacity is formed in viewing-area 100a which consists of a matrix-like pixel for every pixel. While the 
end of this storage capacitance 119 is connected to the pixel electrode 118 (drain of TFT116), common 
connection of that other end is made by the capacity line 1 75. For this reason, since storage 
capacitance 1 19 becomes parallel electrically [ liquid crystal capacity ], the maintenance property of 
liquid crystal capacity will be improved and a high contrast ratio will realize it. In addition, although it is 
the configuration that the lower order side electrical potential difference VssY of a power source is 
impressed to the capacity line 175 with this operation gestalt, since a fixed electrical potential 
difference should just be impressed here in time, you may be the configuration that the high order side 
electrical potential difference VddY, an electrical potential difference LCcom, etc. of a power source are 
impressed. Moreover, suppose that it mentions later about the detail configuration of a pixel including 
storage capacitance 1 1 9. 

[0101] Then, if explanation is again returned to drawing 2 , the scanning-line drive circuit 130 will output 
the scan signals G1, G2, — , Gm which serve as active level one by one at every horizontal scanning 
period 1H to each scanning line 112 within 1 perpendicular effective display period. Although illustration 
is omitted since it is not directly connected with this invention about a detailed configuration, it consists 
of a shift register and two or more AND circuits. As a shift register is shown in drawing 4 , among these, 
the transfer initiation pulse DY supplied to the beginning of a vertical-scanning period A sequential shift 
is carried out whenever the level of a clock signal CLY (and reversal clock signal CLYinv) changes (on 
both sides which it starts and are falling), a signal — G — one — ' — G — two — ' — G3 — ' — Gm - 

- ' — ****** — outputting — each — an AND circuit — a signal — G — one — ' — G — two — ' — 
G3 — ' — Gm — ' — inside — adjoining each other — a signal — comrades — an AND — a signal — 
asking — a scan — a signal — G — one — G — two — G3 — Gm — ****** — outputting — a thing 

- it is . 

[0102] Moreover, the data-line drive circuit 140 outputs the sampling signals SI, S2, — , Sn which serve 
as active level one by one in horizontal scanning period 1 H. Although illustration is omitted since it is 
not directly connected with this invention about this detailed configuration, it consists of a shift register 
containing an inverter circuit, and two or more AND circuits. Among these, as shown in drawing 4 , a 
shift register carries out the sequential shift of the transfer initiation pulse DX supplied to the beginning 
of a horizontal scanning period, whenever the level of a clock signal CLX (and reversal clock signal 
CLXinv) changes, a signal — S — one — ' — S — two — ' — S — three — 1 — Sn — ' — ****** — 
outputting — each AND circuit — a signal — S — one — ' — S — two — ' — S — three — ' — Sn - 

- ' — pulse width — an enable signal — ENB — one — or — ENB — two — using — adjoining each 
other — a thing — comrades — mutual — not overlapping — as — a period — SMPa — narrowing — 
a sampling — a signal — S — one — S — two — S — three — Sn — ****** — outputting — a thing 

it is . 

[0103] Then, the sampling circuit 150 consists of sampling switches 151 prepared every data line 1 14, 
respectively. On the other hand, it blocks every six, it counts from the left in drawing 2 , and the data 
line 1 14 is i (i). The sampling switch 151 connected to the end of the data line 1 14 located in the 
leftmost among six of 1, 2, — , the data lines 1 14 belonging to the block of eye n watch The picture 
signal VID1 supplied through the picture signal line 122 is sampled in the period when the sampling signal 
Si becomes active, and it has composition supplied to the data line 1 14 concerned. Moreover, the 
sampling switch 151 connected to the end of the data line 1 14 located in the 2nd among six of the data 
lines 114 which similarly belong to the i-th block samples the picture signal VID2 supplied through the 
picture signal line 122 in the period when the sampling signal Si becomes active, and has composition 
supplied to the data line 114 concerned. 

[0104] Each of the sampling switch 151 connected to the end of the data line 114 located in 3, 4, and 5 
or the 6th like the following among six of the data lines 1 14 belonging to the i-th block samples each of 
the picture signals VID3, VID4, VID5, and VID6 supplied through the picture signal line 122 in the period 
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• when the sampling signal Si becomes active, and has composition which supplies the corresponding data 
line 114. That is, if the sampling signal Si serves as active level, it has the composition that picture 
signals VID1-VID6 are sampled by coincidence, respectively at each of the six data lines 114 belonging 
to the i-th block. 

[0105] Since it is formed around viewing-area 100a with the inspection circuit for distinguishing the 
existence of a defect after manufacture, these scanning-line drive circuits 130, the data-line drive 
circuit 140, a sampling circuit 150, etc. are called as a circumference circuit. However, since it is not 
directly related to this case about an inspection circuit, suppose that it omits about the explanation. 
[0106] <Actuation of an electro-optic device>, next actuation of the electro-optic device concerning 
the configuration mentioned above are explained briefly. 

[0107] First, the transfer initiation pulse DY is supplied to the scanning-line drive circuit 130 at the 
beginning of a vertical-scanning period. As a result of carrying out a sequential shift by the clock signal 
CLY (and that reversal clock signal CLYinv), this transfer initiation pulse DY is outputted to the 
corresponding scanning line 1 12 as scan signals G1, G2, — , Gm which serve as active level one by one 
for every 1 horizontal-scanning period, as shown in drawing 4 . 

[0108] On the other hand, one picture signal VID is elongated by it 6 times to a time-axis while it is 
distributed to six picture signals VID1-VID6 by the external circuit, as shown in drawing 4 . Moreover, as 
shown in this drawing, the transfer initiation pulse DX is supplied to the data-line drive circuit 140 at the 
beginning of a horizontal scanning period, this — a transfer — initiation — a pulse — DX — the data 
line — a drive — a circuit — 140 — setting — a clock signal — CLX (and that reversal clock signal 
CLXinv) — level — changing — whenever — sequential — a shift — carrying out — having — a signal 

— S — one — ' — S — two — ' — Sn — ' — becoming . and — this — a signal — S — one — ' — S 

— two — ' — Sn — ' — an enable signal — ENB — one — ENB — two — active — level — it is — a 
period — SMPa — restricting — having — this — drawing 4 — being shown — having — as — a 
sampling — a signal — S — one — S — two — Sn — ****** — sequential — an output — carrying 
out — having — ******** . 

[0109] Here, in the period when the scan signal G1 becomes active, i.e., the 1st horizontal scanning 
period, if the sampling signal S1 serves as active level, picture signals VID1-VID6 will be sampled by the 
six data lines 114 which belong to the 1st block from the left, respectively. And it will be written in by 
TFT1 16 of the pixel to which these picture signals VID1-VID6 count from a top in drawing 2 or drawing 
3 , and intersect 1 Motome's scanning line 112, and the six data lines 114 concerned, respectively. Then, 
when the sampling signal S2 serves as active level, shortly, picture signals VID1-VID6 will be sampled by 
the six data lines 114 belonging to the 2nd block, respectively, and these picture signals VID1-VID6 will 
be written in them by TFT1 16 of the pixel which intersects 1 Motome's scanning line 112, and the six 
data lines 114 concerned, respectively. 

[01 10] It will be written in by the sampling signal S3, S4 TFT1 16 of the pixel to which picture signals 

VID1-VID6 are sampled by the 3rd, the 4th, — , the six data lines 114 belonging to the n-th block, 
respectively, and these picture signals VID1-VID6 intersect 1 Motome's scanning line 112, and the six 
data lines 114 concerned if Sn serves as active level one by one like the following, respectively. By this, 
the writing to all the pixels of the 1st line will be completed. 

[01 1 1] Then, it sets at the period when the scan signal G2 becomes active, i.e., the 2nd horizontal 
scanning period. Similarly, writing will be performed to all the pixels of the 2nd line, in the following, scan 
signal G3, and G4, — , Gm will become the same active, and writing will be performed to the pixel of the 
3rd line, the 4th line, and the m-th line. By this, writing will be completed over all the pixels of - of 1st 
line the m-th line. 

[01 12] In such a drive, since the time amount which samples a picture signal by each sampling switch 
151 as compared with the method which drives the data line 1 14 for [ every ] becomes 6 times, the 
charge and discharge time in each pixel is fully secured. For this reason, a high contrast ratio is 
realizable. 
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• [01 13] <The detail configuration of a pixel>, next the detail of a pixel mentioned above are explained with 
reference to drawing 5 and drawing 6 . Drawing 5 is the top view showing the detail configuration, and 
drawing 6 is the sectional view of the B-B' line in drawing 5 . In addition, in drawing 5 , only the profile 
will be shown with a broken line about the pixel electrode 1 18 used as the best conductive layer for 
explanation understanding. 

[0114] First, as shown in these drawings, main elements, such as the data line 114, the scanning line 112 
and the capacity line 175, and TFT1 16, are formed in the slot 12 established in the base material slack 
substrate 10 of the component substrate 101. If it puts in another way, this slot 12 will be formed in 
field 12a in which the data line 114, the scanning line 112 and the capacity line 175, TFT116, etc. should 
be formed. 

[01 15] Now, it has prevented that a light-shielding film 22 is formed in this slot 12, and light invades into 
TFT116 from the substrate 10 bottom. Furthermore, the semi-conductor layer 30 which consists of 
polish recon through the substrate insulator layer 40 is formed in the upper layer of this light-shielding 
film 22, and that front face is covered by the insulator layer 32 by thermal oxidation. 
[01 16] By the way, the data line 1 14 extended in the direction of Y, and the scanning line 1 12 has 
extended in the direction of X. Moreover, in the part which intersects the data line 1 14, although the 
capacity line 175 approaches with the scanning line 1 12 and is extended and formed in the direction of X 
in parallel, it is projected and formed in the preceding paragraph side (it sets to drawing 5 and is the 
bottom) so that it may lap with the data line 1 14. From the point where the data line 1 14 and the 
capacity line 175 cross, the semi-conductor layer 30 extends in the extension direction (it sets to 
drawing 5 and is the right) of the capacity line 175, the protrusion direction (above) of the capacity line 
175 in the lower layer of the data line 1 14, and a total of three directions of the opposite direction 
(down), and is formed in the bottom of such wiring in the shape of abbreviation for T characters. 
[01 17] And the part which laps with the scanning line 112 among the semi-conductor layers 30 is 
channel field 30a. If it puts in another way, the part which intersects the semi-conductor layer 30 among 
the scanning lines 112 is used as gate electrode 116G. Furthermore, in the semi-conductor layer 30, 
while low concentration source field 30b and high concentration source field 116S are prepared, low 
concentration drain field 30c and high concentration drain field 116D are prepared, and it has the so- 
called LDD (Lightly Doped Drain) structure at the source side of channel field 30a at the drain side of 
channel field 30a. 

[01 18] Here, while high concentration source field 116S are connected to the data line 114 by the 
contact hole 51 which punctures an insulator layer 32 and the 1st interlayer insulation film 41, high 
concentration drain field 1 16D is connected to the pixel electrode 1 18 by the contact hole 53 which 
punctures an insulator layer 32, the 1st interlayer insulation film 41, and the 2nd interlayer insulation film 
42. 

[01 19] Moreover, a part of high concentration drain field 1 16D in the semi-conductor layer 30 is 
functioning as one electrode of storage capacitance 119. That is, storage capacitance 119 uses as one 
electrode 30f of high concentration drain fields located in the lower layer of the capacity line 175 among 
the semi-conductor layers 30, and has composition which pinched further the insulator layer 32 formed 
in the front face of the semi-conductor layer 30 considering capacity line 175 the very thing as an 
electrode of another side. In addition, the capacity by pinching the substrate insulator layer 40 about 
storage capacitance 1 19 by 30f of others and high concentration drain fields and a light-shielding film 22 
may also be doubled and considered. [ capacity / by pinching an insulator layer 32 by 30f of high 
concentration drain fields and the capacity line 175 ] 

[0120] And all over the maximum upper layer (namely, field which touches liquid crystal 105), the 
orientation film 61 which consists of organic film, such as polyimide, is formed. In addition, rubbing 
processing which mentioned this orientation film 61 above before lamination with the opposite substrate 
102 is performed. 

[0121] Thus, the semi-conductor layer 30 is formed in the condition of having been hidden in the field 
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- bottom in which the scanning line 1 12, and the data line 1 14 and the capacity line 175 are formed. On 
the other hand, in the lower layer of the semi-conductor layer 30, it has prevented that light invades 
from the substrate 10 bottom. For this reason, since it has the structure where light cannot invade into 
TFT116 easily from the both sides of a substrate 10 top and the bottom, prevention of the property 
change of TFT116 by optical exposure is achieved. 

[0122] Furthermore, in viewing-area 100a, since elements except the pixel electrode 118, such as all 
wiring (electric conduction film), semi-conductor layers, etc., are formed in the slot 12, climax by these 
is prevented. Therefore, in viewing-area 100a, the level difference of the field in which the scanning line 
112, the data line 114, etc. for supplying a picture signal to the pixel electrode 118 are formed, and the 
opening field in which these are not formed will be reduced. 

[0123] The inverter contained in the shift register of the data-line drive circuit 140 is explained as an 
example about <the detail configuration of a circumference circuit>, next the detail of a circumference 
circuit. Drawing 7 is the top view showing the configuration of this inverter, and drawing 8 is the 
sectional view of the C-C line in drawing 7 . 

[0124] First, since the pixel electrode 118 does not exist in the circumference circuit field in which a 
circumference circuit is formed, unlike the pixel section shown in drawing 5 or drawing 6 , the contact 
hole 53 which punctures the 2nd interlayer insulation film 42 is not formed. Moreover, a light-shielding 
film 22 may be formed in a part of circumference circuit field. About others, the applications of wiring 
only differ and it becomes the same configuration as the pixel section fundamentally. 
[0125] That is, elements with main wiring, semi-conductor layer, etc. are formed in the slot 12 where the 
inverter shown in drawing 7 and drawing 8 was formed in the substrate 10. And this inverter has 
complementary-type composition to which series connection of the same P channel mold TFT and same 
N channel mold TFT of LDD structure as TFT1 16 which switches the pixel electrode 118 was carried 
out between the wiring 1404 with which the high order side electrical potential difference VddX of a 
power source is impressed, and the wiring 1414 with which the lower order side electrical potential 
difference VssX of a power source is impressed. While wiring 1404 is connected to the high 
concentration drain field of the P channel mold TFT through a contact hole 1451, wiring 1414 is 
connected to the detail to the high concentration source field of the N channel mold TFT through the 
contact hole 1454. Furthermore, the wiring 1412 with which the input signal of an inverter is supplied 
branches in two hands, and serves as a gate electrode shared with the P channel mold TFT and the N 
channel mold TFT. And the high concentration drain field of the N channel mold TFT is connected to the 
wiring 1424 with which the high concentration source field of the P channel mold TFT supplies the 
output signal of an inverter through a contact hole 1453 through a contact hole 1452, respectively. 
[0126] Carrying out [ and ] patterning of the conductive layer as the scanning line 1 12 in a viewing area 
with the same wiring 1412 which serves as a gate electrode among these wiring, wiring 1404, 1414, and 
1424 carries out patterning of the same conductive layer as the data line 1 14 in the pixel section. That 
is, in the circumference circuit field, the 1st~layer wiring 1412 is formed using the same conductive layer 
as the scanning line 1 12 in a viewing area, and the 2nd-layer wiring 1404, 1414, and 1424 is formed using 
the same conductive layer as the data line 114. 

[0127] In addition, although the inverter in the data-line drive circuit 140 was explained as an example, it 
is further formed in the slot 12 here about other components in the data-line drive circuit 140, for 
example, a clocked inverter, and the NAND gate which constitutes an AND circuit as well as 
[ components / in the scanning-line drive circuit 130 / various ] the inverter explained here. For this 
reason, also in the field in which a circumference circuit is formed, the level difference by the difference 
of existence, such as wiring and a component, will be reduced like a viewing area. 

[0128] <The detail configuration of a mounting terminal, then the detailed configuration of the mounting 
terminal 107 are explained with reference to drawing 10 . Drawing 10 is the sectional view of the D-D' 
line of drawing 9 , and is the sectional view showing the configuration of the mounting terminal 107 and 
wiring 171. 
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[0129] As shown in drawing 10 , the mounting terminal 107 and wiring 171 are formed corresponding to 
the slot 12 established in the substrate 10. Here, about a slot 12, as shown in drawing 9 R> 9, it is 
formed in the front face of a substrate 10 corresponding to the periphery (profile) part in which the 
mounting terminal 107 should be formed, and the part in which the wiring 171 which results in this 
mounting terminal should be formed. 

[0130] Now, as shown in drawing 1 0 , in the slot 12 and the field surrounded in a profile part, electric 
conduction film 22b which consists of the same layer as the light-shielding film 22 in a viewing area or 
the formation field of a circumference circuit is formed. Although the substrate insulator layer 40 was 
formed in the upper layer of this electric conduction film 22b and the whole substrate surface iis covered 
in it, the concave heights corresponding to the slot 12 formed in the substrate 10 remain. 
[0131] Next, in the substrate insulator layer 40, electric conduction film 112b which consists of the 
same layer as the scanning line 1 12 in a viewing area or the IstHayer wiring 1412 in a circumference 
circuit field is formed in the crevice corresponding to a slot 12, and the heights corresponding to the 
field surrounded in the profile part. Although the 1st interlayer insulation film 41 was formed in the upper 
layer of this electric conduction film 112b and the whole substrate surface is covered in it, the concave 
heights corresponding to a slot 12 remain. 

[0132] Furthermore, electric conduction film 1 14b which consists of the same layer as the data line 1 14 
in a viewing area, the 2nd-layer wiring 1404, 1414, and 1424 in a circumference circuit field, etc. is 
formed in the crevice corresponding to a slot 12, and the heights corresponding to the field surrounded 
in the profile part. And although the 2nd interlayer insulation film 42 is formed in the upper layer of this 
electric conduction film 1 14b over the whole substrate surface, aperture 42a is prepared in the heights 
corresponding to the field surrounded in the profile part of a slot 1 2. That is, electric conduction film 
1 14b has the composition that electric conduction film 1 14b which results in these heights is used as 
wiring 171, while it has exposed in the heights corresponding to the field surrounded in the profile part of 
a slot 12 and this is used as a pad of the mounting terminal 107. In such a configuration, since the front 
face of electric conduction film 114b exposed in aperture 42a is rising compared with other parts, a level 
difference with the front face of the 2nd interlayer insulation film 42 will be reduced. 
[0133] Moreover, depth d of the slot 12 from the datum level R of a substrate 10 is formed so that it 
may become almost equal to the sum total of the thickness t1 of electric conduction film 22b, the 
thickness t2 of electric conduction film 1 12b, and the thickness t3 of electric conduction film 1 14b. 
Therefore, since the front face P of electric conduction film 1 14b formed in a slot 12 and the front face 
Q of the 1st interlayer insulation film 41 in the part in which the electric conduction film 22b, 112b, and 
1 14b is not formed become almost equal, when the 2nd interlayer insulation film 42 is formed in these 
upper layers, flattening of the part in which wiring 171 is formed, and the part which is not formed will be 
carried out mostly. 

[0134] By the way, although the electric conduction film 22b and 1 12b formed in the heights 
corresponding to the field surrounded in the profile part of a slot 12 can also be electrically said to be 
an unnecessary thing, the reason such electric conduction film 22b and 1 12b is formed is as follows. 
That is, in this operation gestalt, although it is formed in a viewing area or a circumference circuit field 
besides a terminal area, if it says from a viewpoint of simplification of a process, forming collectively in 
the same process is desirable [ a slot 12 / these slots 12 ]. The depth of a slot 12 should be determined 
so that the front face of the 2nd interlayer insulation film 42 may become as flat as possible in a viewing 
area or a circumference circuit here in consideration of the thickness in the light-shielding film, 1st layer, 
and 2nd-layer wiring. On the other hand, with the mounting terminal 107 and wiring 171, although there 
should be only conductive layer 114b of the maximum upper layer, by preparing only conductive layer 
1 14b in a light-shielding film and the slot 12 where depth d was set up in consideration of the thickness 
in the 1st layer and 2nd-layer wiring, the depth of a slot 12 may become superfluous and a level 
difference may arise. Then, in the terminal area, in order to prevent such a level difference, the light- 
shielding film prepared in a viewing area or a circumference circuit field and the IstHayer wiring are 
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* used as dummy film for height adjustment. In addition, since it uses as an object for height adjustment, 
such dummy film is not restricted to the electric conduction film, but it may form an insulator separately 

, and it may be used for it. 

[0135] Moreover, electric conduction film 22b which consists of the same film as a light-shielding film 22 
may be comparatively thin. In such a case, since the level difference by the difference of a light- 
shielding film 22 or the existence of electric conduction film 22b can be disregarded, it is also good not 
to prepare electric conduction film 22b in a terminal area. In this case, what is necessary is just to make 
depth d of a slot 12 almost equal to the sum of the thickness t2 of electric conduction film 1 12b, and 
the thickness t3 of electric conduction film 1 14b. Furthermore, a slot 12 may be formed also in 
consideration of the thickness of the semi-conductor layer 30, and the polish recon layer which 
constitutes the semi-conductor layer 30 as dummy film for height adjustment may be used in this case. 
[0136] A <manufacture process>, next the manufacture process of the electro-optic device concerning 
an operation gestalt are explained centering on the component substrate 101. 
[0137] First, as shown in drawing 1 1 (a), a slot 12 is formed in the substrates 10, such as a quartz 
substrate, and a glass substrate, a silicon substrate, by the photolithography, etching, etc. In addition, as 
mentioned above, depth d of this slot 12 is formed so that it may become almost equal to the thickness 
sum total of the light-shielding film, 1 st layer, and 2nd~layer wiring. 

[0138] Then, as shown in this drawing (b) t a light-shielding film 22 and electric conduction film 22b are 
formed in the substrate 10 with which the slot 12 was formed. On a refractory metal opaque all over the 
substrate 10 with which the slot 12 was formed, and a concrete target, specifically Ti (titanium) and 
metal simple substances, such as Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb 
(lead), After forming the alloy metallurgy group silicide containing these [ at least one ] etc. by the 
thickness of about 100-300nm by sputtering etc., this refractory metal or by the photolithography and 
etching Patterning is carried out to the configuration mentioned above, and a light-shielding film 22 and 
electric conduction film 22b are formed. 

[0139] Next, as shown in this drawing (c), the substrate insulator layer 40 is formed in the front face of 
a light-shielding film 22, electric conduction film 22b, and a substrate 10. a detail — the substrate 
insulator layer 40 — for example, ordinary pressure or reduced pressure CVD (Chemical Vapor 
Deposition) — of law etc., from high insulation glass, such as NSG (non doped silicate glass), and PSG 
(phosphorus silicate glass), BSG (boron silicate glass), BPSG (boron phosphorus silicate glass), or the 
silicon oxide film, a silicon nitride film, etc., it is about 50-1500nm in thickness, and is preferably formed 
by the thickness of about about 600-800nm. 

[0140] Then, an amorphous silicon layer is formed in the whole top face of the substrate insulator layer 
40 by the thickness of about 100nm for example, with a reduced pressure CVD method etc., and a polish 
recon layer is formed by carrying out solid phase growth by heat treatment etc. Under the present 
circumstances, in forming TFT of an N channel mold, while doping slightly the impurity of V group 
e | emen ts, such as Sb (antimony), and As (arsenic), P (Lynn), by an ion implantation etc., in forming the P 
channel mold TFT, it dopes similarly the impurity of III group elements, such as aluminum (aluminum), 
and B (boron), Ga (gallium), by an ion implantation etc. slightly. And as shown in this drawing (d), 
patterning of the polish recon layer is carried out by the photolithography, etching, etc., and it is formed 
in the shape of an island as TFT1 16 in a viewing area, and a semi-conductor layer 30 in a circumference 
circuit field. In addition, about 30f of fields in which the capacity line 1 75 is formed among the semi- 
conductor layers 30, impurities, such as P (Lynn), may be doped by high concentration, and low 
resistance-ization may be attained beforehand. 

[0141] Furthermore, as shown in drawing 12 (e), thermal oxidation processing of the front face of the 
semi-conductor layer 30 is carried out, and an insulator layer 32 is formed in the front face of the semi- 
conductor layer 30 concerned, this process — the semi-conductor layer 30 — final — the thickness of 
about 30-1 50nm — while becoming the thickness of about 35-45nm preferably — an insulator layer 32 
— the thickness of about 60-1 50nm — it becomes the thickness of about 30nm preferably. 
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[0142] Next, a polish recon layer is deposited on the top face of an insulator layer 32 and the substrate 
insulator layer 40 with a reduced pressure CVD method etc. And as shown in this drawing (f), patterning 
of this polish recon layer is carried out by the photolithography, etching, etc. As the scanning line 112 
which makes the gate electrode of TFT1 16 serve a double purpose if shown in a viewing area As a 
capacity line 175 which makes the electrode of another side in storage capacitance 119, it forms, 
respectively, and if it is in a circumference circuit field, it forms as the 1st-layer wiring 1412 including a 
gate electrode, and further, if it is in a terminal area, it forms as electric conduction film 1 12b. In 
addition, about this electric conduction film, you may form from metal membrane metallurgy group 
silicide film, such as aluminum instead of polish recon, and these metal membranes or the metal silicide 
film, and polish recon may be formed by the multilayer. 

[0143] Furthermore, as shown in this drawing (g), the suitable impurity for the semi-conductor layer 30 
is doped. In a detail, when using TFT1 16 in a viewing area as an N channel mold, the impurity of V group 
elements, such as P, is doped by low concentration to the field which adjoins channel field 30a among 
source drain fields by using as a diffusion mask the gate electrode which is a part of scanning line 112. 
To coincidence, an impurity is doped by low concentration also in the N channel mold TFT of a 
circumference circuit field by using as a diffusion mask the gate electrode which are some wiring 1412 
similarly. Then, a resist broader than a gate electrode is formed and, similarly the impurity of V group 
elements, such as P, is doped by high concentration by making this into a mask. Thereby, the N channel 
mold TFT serves as the LDD structure where low concentration drain field 30c and high concentration 
drain field 1 16D were prepared at the source side of channel field 30a at the drain side of channel field 
30a, while low concentration source field 30b and high concentration source field 1 16S are prepared. 
Then, after carrying out the mask of these N channel types TFT of semi-conductor layer 30 by the 
resist, wiring 1412 is similarly used as a mask to the field contiguous to a channel field about the P 
channel mold TFT of a circumference circuit field. For example, the impurity of III group elements, such 
as B (boron), is doped, a low concentration field is formed, similarly the impurity of III group elements, 
such as B, is succeedingly doped by using a resist broader than wiring 1412 as a mask, and a high 
concentration field is formed. 

[0144] In addition, it is good also as TFT of offset structure, and good also as a mere self aryne type 
(sel^align mold) of TFT without making each channel mold TFT into LDD structure in this way. 
Moreover, it is good only also considering an N channel mold as LDD structure among the 
complementary types TFT of a circumference circuit, and still better also considering TFT1 16 in the 
pixel section as a complementary type. 

[0145] Then, as shown in this drawing (h), the 1st interlayer insulation film 41 is deposited on the 
thickness of about 500-1 500nm with a CVD method etc. so that a gate electrode, the substrate 
insulator layer 40, etc. may be covered. In addition, as the quality of the material of the 1st interlayer 
insulation film 41, silicate glass film, such as NSG, and PSG, BSG, BPSG, a silicon nitride film, the silicon 
oxide film, etc. are mentioned like the substrate insulator layer 40. 

[0146] Furthermore, if are shown in a viewing area and it is in a circumference circuit field about a 
contact hole 51 as shown in drawing 13 (i), contact holes 1451, 1452, 1453, and 1454 are formed, 
respectively. While a contact hole 51 is formed in the location corresponding to the source field of 
TFT1 16 of dry etching etc. to the 1st interlayer insulation film 41 and insulator layer 32 at a detail, 
contact holes 1451, 1452, 1453, and 1454 are formed in the location corresponding to the high 
concentration drain field and high concentration source field of a P channel mold and the N channel 
mold TFT. In addition, in aiming at a flow with the Ist-layer wiring and the 2ndHayer wiring in a 
circumference circuit field in this case, corresponding to this flow part, it forms a contact hole 
(illustration abbreviation) similarly. 

[0147] Next, the electric conduction film which consists of low resistance metal metallurgy group silicide, 
such as aluminum, etc. is deposited by sputtering etc. on the 1st interlayer insulation film 41 at the 
thickness of about 100-500nm. And as shown in this drawing GX patterning of this electric conduction 
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• film is carried out by the photolithography, etching, etc., if shown in a viewing area, it forms as the data 
line 114 which makes the source electrode of TFT1 16 serve a double purpose, if it is in a circumference 
circuit field, it forms as the 2nd-layer wiring 1404, 1414, and 1424 including a source drain electrode, 
and if it is in a terminal area, it forms as electric conduction film 1 14b. 

[0148] Then, as shown in this drawing (k), the 2nd interlayer insulation film 42 is deposited on the 
thickness of about 500-1 500nm with a CVD method etc. so that the 2ndHayer wiring, the 1st interlayer 
insulation film 41, etc. may be covered. In addition, as the quality of the material of the 2nd interlayer 
insulation film 42, silicate glass film, such as NSG, and PSG, BSG, BPSG, a silicon nitride film, the silicon 
oxide film as well as the substrate insulator layer 40 or the 1st interlayer insulation film 41 , etc. are 
mentioned. 

[0149] Next, if it is shown in a viewing area as shown in this drawing (I), the contact hole 53 which 
makes the 2nd interlayer insulation film 42, 1st interlayer insulation film 41, and insulator layer 32 
puncture is formed in the location corresponding to the drain field of TFT1 16 by dry etching etc. On the 
other hand, if it is in a terminal area, the part 47 located in the heights surrounded by the profile 
corresponding point of a slot 12 among the 2nd interlayer insulation film 42 is removed, and aperture 42a 
is prepared. 

[0150] In addition, the 2nd interlayer insulation film 42 is divided roughly into two with the 2nd technique 
of performing CMP (chemical machinery-polish) processing until electric conduction film 114b of the 
heights corresponding to the 1st technique of removing alternatively the part which is equivalent to 
aperture 42a among the 2nd interlayer insulation film 42 by etching etc. as the technique of preparing 
aperture 42a, and the field surrounded in the profile part of a slot 12 is exposed. Among these, if the 
direction of the 2nd technique concerning the latter says from a viewpoint to which flattening of the 
part used as the mounting terminal 107 and the other parts is carried out nearly completely, it is 
advantageous. However, since the part which is equivalent to an aperture 42 among the 2nd interlayer 
insulation film 42 by the 1st technique concerning the former is alternatively removable with the 
technique same with forming a contact hole 53, the 1st technique is more advantageous if it says from a 
viewpoint of simplification of a process. 

[0151] Now, although illustration is omitted about future processes, after depositing transparent 
conductive thin films, such as ITO, on the thickness of about 50-200nm by sputtering etc., by the 
photolithography, etching, etc., patterning is carried out to a predetermined configuration (refer to 
drawing 5 ), and the pixel electrode 1 18 is formed in the front face of the 2nd interlayer insulation film 
42. Then, organic solutions, such as polyimide, are applied and calcinated all over the opposed face in a 
substrate 10. By this, the orientation film 61 will be formed. In addition, to this orientation film 61, 
rubbing processing is performed in the direction as shown in drawing 14 R> 4. 
[0152] And with it, after the component substrate 101 formed in this way is stuck in the direction 
rotated about 90 degrees by the opposite substrate 102 by which rubbing processing was carried out, 
and the sealant 104, enclosure and the closure of the liquid crystal 105 are carried out, the scribe of it 
is carried out (started) and it serves as an electro-optic device as shown in drawing 1 (a). 
[0153] In addition, in the component substrate 101, although the orientation film 61 is formed over the 
whole surface, after the liquid crystal closure, the orientation film formed in the part jutted out of the 
opposite substrate 102 of plasma treatment etc. is removed. For this reason, the maximum upper layer 
in a terminal area and a circumference circuit field serves as not the orientation film 61 but electric 
conduction film 1 14b, or the 2nd interlayer insulation film 42 (refer to drawing 8 and drawing 10 ). 
[0154] Since according to such a manufacture approach a slot 12 is established in a viewing area 
besides a terminal area, or a circumference circuit field and wiring and a component are formed here, 
also in not only a terminal area but a viewing area, or a circumference circuit field, the level difference in 
the front face of a substrate will be reduced. Under the present circumstances, electric conduction film 
22b for height adjustment prepared in the lower layer of electric conduction film 1 14b used as the pad of 
the mounting terminal 1 07 It is formed using the same layer as the light-shielding film 22 in a viewing 
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• area and a circumference circuit field. Moreover, same electric conduction film 1 12b for height 

adjustment The scanning line 1 12 in a viewing area, and the data line [ in / further / it is formed using 
the electric conduction film which consists of the same layer as the wiring 1412 in a circumference 
circuit field, and / in electric conduction film 1 14b / a viewing area ] 1 14, It is formed using the electric 
conduction film which consists of the same layer as the wiring 1404, 1414, and 1424 in a circumference 
circuit field. Furthermore, in a viewing area besides a terminal area, or a circumference circuit field, it is 
collectively prepared also about a slot 12. Therefore, since there is almost no process added, 
complication of a manufacture process will be prevented. 

[0155] <Modification> In addition, although the pad which serves as the mounting terminal 107 in the 
operation gestalt mentioned above was formed from electric conduction film 1 14b of the same layer as 
the data line 1 14 or the 2nd-layer wiring 1404, it may carry out the laminating of still more nearly 
another electric conduction film on this. For example, as shown in drawing 15 , in case patterning of the 
pixel electrode 118 is carried out, it may leave electric conduction film 118b, such as ITO, to electric 
conduction film 1 14b of the heights surrounded by the profile corresponding point of a slot 12. Although 
electric conduction film 1 14b consists of aluminum etc. as mentioned above, as for aluminum, adhesion 
with the conductive microcapsule used for junction to a FPC (Flexible Printed Circuit) substrate in 
[ being easy to be invaded ] also has the problem of being bad. However, such a problem will be solved 
by covering further the front face of exposed electric conduction film 1 14b by electric conduction film 
118b. 

[0156] <Application> With an operation gestalt, since the level difference in a viewing area or a 
circumference circuit field is generated in the same twice as the array pitch of a pixel, or its integral 
multiple as mentioned above although the slot 12 other than a terminal area was formed also about the 
viewing area or the circumference circuit field, it is thought again that the display nonuniformity resulting 
from the level difference concerned is not comparatively conspicuous. Then, I think that a slot 12 may 
be formed only about a terminal area without forming a slot 12 about a viewing area or a circumference 
circuit field. 

[0157] The field which is in disorder without the buff cloth which carries out rubbing depending for 
viewing-area 100a on the array pitch of a pixel, when making it in agreement in the extension direction 
of the data line 1 14 and carrying out rubbing processing as shown in drawing 14 if it investigates 
thoroughly and says is a field belonging to the both sides of the field in which the mounting terminal 107 
and wiring 171 are formed, and field 190a which the buff cloth concerning viewing-area 100a scans. That 
is, it will be Field B if it says by drawing 2 . Therefore, if it is only the purpose which is generated 
without being dependent on the array pitch of a pixel and which stops the display nonuniformity which is 
comparatively easy to be checked by looking, I will think that what is necessary is to form a slot 12 only 
in this field B. 

[0158] In addition, since those hair ends do not start viewing-area 100a even if it originates in a level 
difference even if and a buff cloth is confused about field 192a, when carrying out rubbing processing in 
the direction shown in drawing 14 , it is considered that this field 1 92 does not need to dare form a slot 
12 in the scanning-line drive circuit 130. 

[0159] and in forming a slot 12 only in a terminal area Without preparing the electric conduction film in 
the lower layer of electric conduction film 1 14b as shown in drawing 16 since it is not necessary to take 
into consideration the thickness of electric conduction film 22b which consists of the same film as a 
light-shielding film 22, and electric conduction film 112b which consists of the same film as the scanning 
line 112 What is necessary is just to set up depth d of a slot 12 so that it may become almost equal to 
the thickness t3 of electric conduction film 1 14b. 

[0160] <Others> Although it considered as the configuration which samples and supplies to coincidence 
the picture signals VID1-VID6 changed into six lines to the six data lines 114 with which the six data 
lines 114 are packed into 1 block, and belong to 1 block if it was in the operation gestalt mentioned 
above in addition The number of the data lines (namely, the number of the data lines which constitutes 1 
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• block) impressed to the number of conversion and coincidence is not restricted to "6." For example, as 
long as the speed of response of the sampling switch 151 in a sampling circuit 150 is fully high, a serial 

. transmission may be carried out to one picture signal line, without changing a picture signal into parallel, 
and you may constitute so that it may sample in point sequential every data line 114. Moreover, it is 
good also as a configuration which supplies to coincidence the picture signal with which three-line 
conversion, 12-line conversion, 24-line conversion, etc. carried out the number of the data lines 
impressed to conversion and coincidence to the data lines, such as 3, 12, and 24, as "3", "12", "24", 
etc. In addition, it is desirable when that it is the multiple of 3 simplifies control, a circuit, etc. from the 
relation of the picture signal of a color consisting of a signal concerning three primary colors as the 
number of the data lines impressed to the number of conversion, and coincidence. However, in the case 
of the application of mere light modulation, it does not require that it is the multiple of 3 like the 
projector mentioned later. Furthermore, it is good also as a configuration which does not control a 
sampling switch to coincidence, but carries out a sequential shift, supplies the picture signals VID1-VID6 
by which parallel conversion was carried out, and controls a sampling switch 151 in order. 
[0161] Moreover, although it was the configuration which chooses a block from the left rightward in the 
operation gestalt mentioned above while scanning the scanning line 1 12 from the top to down, the 
configuration chosen in hard flow is sufficient as this, and the configuration which has responded to the 
application, shifts and makes that direction selectable is sufficient as it. 

[0162] Furthermore, in the operation gestalt mentioned above, although the TFT116 grade of a planar 
mold was formed in the component substrate 101, this invention is not restricted to this. For example, 
TFT116 may consist of bottom gate molds. Moreover, while constituting the component substrate 101 
from a semi-conductor substrate, it may replace with TFT1 16 and a complementary transistor may be 
formed here. Furthermore, the technique of SOI (Silicon On Insulator) is applied, the silicon single 
crystal film is formed in insulating substrates, such as sapphire, a quartz, and glass, various components 
are made here, and it is good also as a component substrate 101. However, when the component 
substrate 101 does not have transparency, it is necessary to form the pixel electrode 1 18 with aluminum, 
or to form a reflecting layer separately, and to use liquid crystal equipment 100 as a reflective mold. 
[0163] The electronic equipment which applied the <projector>, next the electro-optic device mentioned 
above is explained. About the electro-optic device concerning an operation gestalt, it is applicable to 
****** equipped with the video tape recorder of various electronic equipment, for example, a personal 
computer, and a liquid crystal television, and a viewfinder mold and a monitor direct viewing type, car 
navigation equipment, a pager, an electronic notebook, a calculator, a word processor, a workstation, a 
TV phone, the POS terminal, the digital still camera, the cellular phone, and the touch panel etc. 
[0164] Here, although the display nonuniformity which it is going to cancel by this invention, i.e., the 
stripe-like display nonuniformity which met in the direction of rubbing, does not become a problem 
comparatively in a direct viewing type, it is expanded even to extent which cannot be disregarded in the 
projector which projects a display image. 

[0165] Then, suppose that such a projector is mentioned and explained as an example of electronic 
equipment. Here, a projector is a top view in which drawing 1 7 shows this configuration, using the liquid 
crystal equipment 100 mentioned above as a light valve. As shown in this drawing, the lamp unit 2102 
which consists of sources of the white light, such as a halogen lamp, is formed in the projector 2100 
interior. It is separated into the three primary colors of RGB by the mirror 2106 of three sheets and the 
dichroic mirror 2108 of two sheets which have been arranged inside, and the incident light injected from 
this lamp unit 2102 is led to the light valves 100R, 100G, and 100B corresponding to each primary color, 
respectively. Here, it drives, respectively with the primary signal of R, G, and B which are supplied from 
the processing circuit (here illustration abbreviation) which that of the configuration of light valves 100R, 
100G, and 100B is the same as that of the liquid crystal equipment 100 concerning the operation gestalt 
mentioned above, and inputs a picture signal. Moreover, the light of B color is drawn through the relay 
lens system 2121 which consists of the incidence lens 2122, a relay lens 2123, and an outgoing radiation 
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■ lens 2124, in order to prevent the loss, since the optical path is long as compared with other R colors 
and G colors. 

• [0166] Now, incidence of the light modulated with light valves 100R, 100G, and 100B, respectively is 
carried out to a dichroic prism 21 12 from three directions. And in this dichroic prism 21 12, while the 
light of R color and B color is refracted at 90 degrees, the light of G color goes straight on. Therefore, 
after the image of each color is compounded, it will be projected on a color picture by the screen 2120 
with a projector lens 2114. 

[0167] In addition, since the light corresponding to each primary color of R, G, and B carries out 
incidence to light valves 100R, 100G, and 100B with a dichroic mirror 2108, as mentioned above, it is not 
necessary to prepare a color filter. Moreover, since it is projected on the transmission image of light 
valve 100G as it is to being projected after reflecting the transmission image of light valves 100R and 
100B with a dichroic mirror 2112, it has the composition of carrying out right-and-left reversal of the 
display image by light valves 100R and 100B to the display image by light valve 100G. 
[0168] 

[Effect of the Invention] Since the level difference of the field in which wiring which results in the front 
face of a substrate especially a mounting terminal, and this is formed is reduced according to this 
invention as explained above, it becomes possible to control generating of the fault on the display 
resulting from uneven rubbing processing. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view showing the configuration of the liquid crystal equipment of the 
electro-optic device concerning the operation gestalt of this invention, and (b) is the sectional view of 
the A-A' line of (a). 

[Drawing 2] It is the block diagram showing the electric configuration of this liquid crystal equipment. 
[Drawing 3] It is drawing showing the equal circuit in the viewing area of this liquid crystal equipment. 
[Drawing 4] It is a timing chart for explaining actuation of this liquid crystal equipment. 
[Drawing 5] It is the top view showing the detail configuration of the pixel in the viewing area of this 
liquid crystal equipment. 

[Drawing 6] It is the sectional view of the B~B' line of drawing 4 . 

[Drawing 7] It is the top view showing the detail configuration of the inverter circuit in the boundary 
region of this liquid crystal equipment. 

[Drawing 8] It is the sectional view of the C-C line of drawing 6 . 

[Drawing 9] It is the perspective view showing the configuration of the slot formed near the mounting 
terminal in this liquid crystal equipment. 

[Drawing 10] It is the sectional view of the D-D' line of drawing 9 , and is the sectional view showing the 
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- configuration of the mounting terminal in this liquid crystal equipment, and wiring which results in this 
mounting terminal. 

[Drawing 1 1] (a) - (d) is the sectional view showing the manufacture process of the component 
substrate in this liquid crystal equipment, respectively. 

[Drawing 12] (e) - (h) is the sectional view showing the manufacture process of the component 
substrate in this liquid crystal equipment, respectively. 

[Drawing 13] (i) - (I) is the sectional view showing the manufacture process of the component substrate 
in this liquid crystal equipment, respectively. 

[Drawing 14] It is the top view showing the direction of rubbing of the component substrate in this liquid 
crystal equipment. 

[Drawing 15] It is the sectional view showing the configuration of the mounting terminal concerning the 
modification of this invention, and wiring which results in this mounting terminal. 

[Drawing 16] It is the sectional view showing the configuration of the mounting terminal concerning the 
application of this invention, and wiring which results in this mounting terminal. 

[Drawing 17] It is the top view showing the configuration of an example slack projector of the electronic 
equipment which applied the electro-optic device concerning an operation gestalt. 
[Description of Notations] 
10 — Substrate 
12 ~ Slot 

22 — Light-shielding film 

22b — Electric conduction film 

30 — Semi-conductor layer 

40 — Substrate insulator layer 

41 — The 1st interlayer insulation film 

42 — The 2nd interlayer insulation film 
61 — Orientation film 

100 — Liquid crystal equipment 

101 — Component substrate 

102 — Opposite substrate 
105 — Liquid crystal 

107 — Mounting terminal 

108 — Opposite substrate 
112 — Scanning line 

1 12b — Electric conduction film 
114 — Data line 

1 14b — Electric conduction film 
116 — TFT 

118 — Pixel electrode 

119 — Storage capacitance 
122 — Picture signal line 

130 — Scanning-line drive circuit 
140 — Data-line drive circuit 

150 — Sampling circuit 

151 — Sampling switch 
171 173 — Wiring 

175 — Capacity line 
2100 — Projector 



[Translation done.] 
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mm^mmiz&mz ntz&m t . 
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Wffi*tR±oMiia**fs«©«jat:»j«sn, wee*! 

MiBJijauss t mensaHF £ ft wicsett u fc£*g 
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WB»*t**"r*l©*tt<4:*>-)ilC, WtB^SIU 
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miE*1£©*1-igffift$U fJiBHS^ftSmS-Brfeje 

fiKUfc^ift^Ht<h1-^If*«2 6E*©«5Wt¥8 

So 

[«f*52 8] fflE»1Sft«JST*Ji©iJ>fc<£fc- 
fS.VtzZ.t^W.t-t^mimZ 6Sfc«tt*5 2 7 IB 



(3) 

4 

IfclilKtOMlC, MEx-^IMM&lHlBTMfix-**! 

nH#m^©«iii&ft«!iffliTs+i->7 p 'j yyw&itmK* 
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TTFT (Thin Film Transistor : IIh7>-/7^) 
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[0 0 7 8] (3 5) Sfc, JB8CD5SWIC*5^T, WE 
*S*f*«mT*Xgtt, «fE«»l«SW*-rsxS 

[0 0 7 9] £©#& It 
[0 0 8 0] 

[mm<D^m<Dmm] kt> *%w<Dnm<Di&mz-7>^ 

[0 0 8 1] <*|IC3fc*8B©«B«JS>i;-*\ #36 9! 

o^^^w^t^-ft t d; o m^om^^n how 

4. 01 (a) 14, £©®^ft^£fi©5l3, 
40 1 (b) »i, 01 (a) Jt&tt&A-A' ISOWfffiHT 

[0082] 3ine.cD0tc*^nsj;^ic, «ji&bi 
ooii aasH^HSsma i 1 8«*«»j«sft;fc*^ 
isioii. *f(^]«ffii o 8t$a*Ktt5n&*h6]** 

1 0 2i*t, X^— y- (0^#B§) 2:^tJ->-JU«l 0 

isii-r*«t5K:ft!iD^t)*6n*ttt>ir. ^©>r B ii©tc« 

^.yt^VoKt LT^liTN (Twisted Nematic) ^© 
$110 5#i*A$n;fc«jS£fc-3T^*. 
so [0 0 8 3] C^1T> jR^SKlOlfCtt, 
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yXtt^iUEtfm^ZftZo tt&. fflSi 0 l\z 

^awftis^ffl ^ e. n**^fctt. mmmx-izts. < s 

ft, ttfll 0 5©SA*C *©llQ*#J&*it.lt»l o 

[0 0 8 4] ^td, 3d-?S«l 0 1 ©*f[p]ET*ifcoT> 
1 0 4 ©nffl-aofMt 14 0a tC&l^Tte. 

«-^sm*-r*«i*a:ft'oTi»*. a sic. ^(D-jaic 

*l>T->— ;U*f 1 0 4A*»jSStl*iS#©»Wl 5 0a 
[0 0 8 5] C©— 3aK»»r*2ia©«*l 3 

^©-e&ntf. ^fi^sEiftiHiss^itffl i fl£»tKKrt-r 

[0 0 8 6] f LT, SD©— 32©ffiis£l 6 0 a tC«U 

?tT -5 ^ -f 5 > ^ K £ lr»T»f £©«& IC 7 'J f - 5?-T 

[0 0 8 7 ] — 1 0 2 <Dtf 1 0 8 

it, «J6rs«t5K, iflil 0 1 <h©l£^gB^tCfe 

w-* 4 moss, 4>&< t%> lffimtciatt^nfc^iitt 
(ciox, ss^s* i o i izmtfLzntcmmift? 1 o 7 

[0 0 8 8] 1 0 2 (Cte, nsca 1 

1 0 2i:ffiiS»sJt4i&BttiS;^. 
to 0 8 9] fc*; ttftgSKi b 2tc*feJf fctSttSt 

J:!)*^©»tt«T&H»hT*&ftK:. «iBf<5.fc3fc 

£&i 0 2©*f[^]ffllc«, «fi-r*J:5k:, 5 

t*»t o*«b&is>i3&*iia«MT*9 9 0 mmmffj\z 



(8) 

/</ 

[0 0 9 0] Ml (b) Cfe^Tte, *H*)«@1 

08^, mmrnrn us, nmw? 1 0 7 
■btt^s**, ^n«, ^figfie^^-rfcftw^BT* 

$ £ ussa? 107 ^isstfl:® 1 1 8 kout 

jsfcsnTu*®-?, sis^ski 0 i©Mi"jffi^«. as 

[0091] <^%mumi&>x\z, ±j£Ufc«cfts« 

100(D5%- jgfSil 0 lfflfgW&i^lIO^T 

[0 0 9 2] ^CD0t;^Sn5i5C, ^lilOl 

©£8*? 1 0 7j&*t9:tt&nTt»<&. ItlbC^f 
1 0 7 £;frLTA*j2n&ff ^te. E* 1 7 1 ^IT 

HTflWfcBWItSi. SSIK, VID1-VID6 
20 «. 0 4lC^$n?>J;5tC. h^D-yi7DCLK(C 

^iLxfti&sns 1 *sfc©is«fi^v i d*. 6%m 
izftffiTztthiz&fmmizemizw&htcbcD-esb 

D, 6*OH«iS^«l 2 2*^LTU->7'U>^tHl8S 

i 5otttissnTH5. mmmm&i 2 2«, 

iHl 7 l©3-5©4#SiJ&fc©T»5. -fftfr^, en 

1 7 1 ta, ussi'f 1 0 7*^9i*msn*Ei»*- 

fiS>itmzW5b<D-(:foK), Z\<Do*>, IM^V I D 1 

~v i d 6 zmifc-fz&WLZ, mz, mmmnm 1 2 2 

30 [0 0 9 3] $2(;. Vs sYii^Vs sXH ftl 

^n&^Bmmm^ 1 3 o^i^-^^iKWiHissi 4 
0(c*5it-5^i!i©ffifi:{BiJfl:£E s 
fe, vddY6itfvddxn, -tn-^nitasiieibiHi 

1 3 0 *«}:t^x-^»«»lHl» 1 4 0 \Z$>tfZ>mffi<D 

s sYti '&ft-?z>wm®m(Di£mmQL£tz?T^z><D 

T, «*SS1 7 5*^L.T#H#t:%)«»&SnTti5. 

[ 0 0 9 4 ] SB 3 \Z. L Ccom«, *ff6]«® 1 0 8 KPP 
j)D^n5)*lIft^-TS)^o ^©fcft, mffifl^tLCcom 
40 «Jftft3ft5 2 0©tt« 10 9ii, MfiimW. 1 0 2 t<D 
BOftbttCffl^SnSJ'-JWfl 0 4 (01#S8) © 

T, ^S«l 0 1 ^HEUtttftSS 1 0 2lCft6D^to 
it^n^t, tH0 9t^tI10 8t*5iM$ 
^•bTSfttSnT. »l^m«l 0 8tC«ffiff^LCcom 
**BHwSn*«lJ*i:**. ft*3> «l±<t^ LCcomte. 

fptc lt> n-mmm*, m&mn v idi~vid6^ 

« A tf 1 *¥3£3lE»i W« «fc fiffiH K « 0 # 

so ItT, X*ffi»*fT5«<«t*oT^*. Sfc. til 
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0 9*«R^6*i*ifijfita:, *m&Mmiz&\,*-at2®m 

£;frLT*M6]Sffi 1 0 8 (C*ffift^L Ccom^EPJuf 5 
€®1 0 9*««tt&ft*tt&tt/!>&< 
tt>11iBfTf*ntfJE0 4. -©£:#, ««10 9rt<» 
»t6n**jfttt, lffiBfTfc&^U 3®f«±T|io 

[0 0 9 5] il4iC. DYte, 11 4 J'^SnSi 5 t, 

0. CLYI1 j£ttaUEMll9Kl 3 OiC^^Tffl^etl 
3?D-y^fI^T&3o &43, CLYinvte, ^P-yi? 
ft L Y £ -B-fcEC* □ y^M^T* 

[0 0 9 6] ^5tC. DXte, 04(C^$n^J;ptC, 

D , CLXte, -r-^IMMblHli&l 4 0 fC^Tffll^ 
n5£n-;/i7fSifT»5. fc*5, CLXinvtS. ^ □ 

C L X 6 l/'CMIES *fcSfi? □ y ^6#T* 
3, ENB1. ENB2I1 «iTf*«fc'5fc:. "r-fB 

mmmt&i 4 cnz&if&z/? huvx^w&aj^fi^© 

[0 0 9 7] ST, 1 0 1 100a 

i:»oTtt, ti$c# ©;£*!£ 1 1 2**fr (X) ^fp]tr«i 
oT¥fxfciB5flU tt»*07*-^i»l 1 4^J 

(Y) ^[6](cjtioT¥frlcgE?iiLT> c:necD#3eS^ 

[0 0 9 8] BUBCtt, 0 3 tC^$tl5 J:3tC. 

1 1 2 ir-!?! 1 1 4 t*«SJ»f*ffi»^*l»T, M 
mZMWtZtztbO^ 7f>^iWc4TFT 1 1 6 

©y-h*«3£SE»l 1 2KSstffcsn-5-:#, TFTl 1 
6©y-X*ix-^*ll 1 4(c«^sn^itfc^, T 

f t 1 1 6 © k v-i >i)mm^.<r>m^tsMM9M. 1 1 8 

[0 0 9 9] ±MLtz£o\Z, %iSf 1 0 Ottt * 

1 0 1 tmfa&m 102 iomffi»^®©iHnc* 

^Tj&Hl 0 5j&t&J#SftTH5©T, &HX©*&a$ 
»«, H*«1Il 1 8 <b. »|R«gl'0 8t, utl^M 

tcft*. »9i©ffifi±, ^4^1 nog* 

«5c^r Tmj tL, x-^ttl 1 4©*g#&£ T6 nj t 

(m, ntt. -tn-^nssct-rs) , mm\t. £ 

St*li i 2 if-^Si i 4 t©#SSII«»k:»j6U 

T, mff X 6 n h 'J ? XtttCgE^rr 3 Z. t tC& 

[0 10 0] 7h'J^^ttO»HA^tt5**I 

a. d©#M**i l 9 ©-*«:, HSfi«ffil l 8 (T 
FTl 16©FH» (Cg^Sn^-*, -tote* 
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©, #ffl^ftl 1 9tt. «EftS«£tt«»ttfcft5iJi& 

*©t, *»s«o««f«ftt*«ac»snT. isr3>h^ 

«, **Jt»J8Ttt, tti!i©iSfe{|iJm)£V s sY^EPJP 
3nS«*8T»S*«. Z\Z\\Z\t, fifW69tC-€0*EE*« 
WinSftntf&n©-?. «S©JB{t««ffiVddY^», 
«£ELCcoi&£*«BP*lSn*«ri6T*-3T*>A^. * 

[0 10 1] ^HT*. i»^$rB^02tcM-rt, 
BMIilKl 3 ott, Wj&tWiniHmzmk797-j 
^l/^t&*tt«fGl, G2, Gm5, IS 
iBWa**»!WrtCftj£*»l 1 2tC!±l^T?) ! b©T'* 

ii^IfjtSns. Z\<Do*>, ->7hl/yX^H 04 

20 D-y/7{f^CL Yinv) ©l^;i/j&*il&-f 5*flC 

^Gl' . G2' , G3' , -, Gm' tbTUi^L/, 
&ffea«IUS&«, SfGl' , G2' . G3' , G 
m* 05%. ffi»»T*fi#|i»l±©l&a««^£#«> 
T, iil^Gl, G2, G3. -, GmtLTtti^-r 
^fc©Tr^-S>o 

[0102] y : -9&mmm<& noti ih*t 

^T-^7*V"^;Wttt-5-9->7' , J>f«^S 1, S2, 

•y^fifCLX (&Z>'Ste^P-7i7«#CLXinv) © 
^;W»^-rS«£jra&v7 hbT. ft^Sl' , S 
2' . S3' , -, Sn' tbTtB^L, &ifeaaiHlSS 
«, i§Sl' . S2* , S3' , -, Sn' (D/VV7, 
*S^, 'f*-'7";HfENBlifcliENB2 4ffl^ 

40 t, fflWft-rsfeo^^s^Kattu^^^^fc ni 

MSMP aCR»Tf>^'J >^fl^S 1, S2, S 
3, -, SntLTtb^-r^feWTfe-So 

[0103] «VJT. j tn*n-*>-7v>ifmvii 5 o 
a, i 4#tca9:tt&n*-y->7'u >^x< «> 

^1 5 lA»5I*3nTt>5. x-^*ll 1 4tt 

6 *«(C7D y i7{b^tlT43 D, 0 2 H*ViTfe*»6» 

ATi (Hi, 1, 2, n) #B©7P-y^tClST 

Sf-i'il 14©6*©e>*., i%£l:ait5f- 

i 4(o-mzmm^n^>-f'j>ifx-( y^i 

so 5 1 «. Bttft^iR 1 2 2 S^UTMSnSBMf 
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yZlZM'tZ'T-fUl 1 4©6#©'p-5, 2#l(rffi 

B-ts^-^ii 1 1 4«-H^tci£ii£ft5-y->:/'j >^ 

M7f 15 1H Hfc«*»l 2 2«rfl-UT#*&3n 

fill 1 4CMt4i*iftoTVi«. 
[0 10 4] KTHilC, i #e©^D-y^('S-T?.'T : 
1406*05^, 3. 4. 5. 6SStr&a 

nf-^ii i 4<D-^tc^«sns-y->7 p u >i7*x 

7 -y^l 5 1 ©ft-4rtt, Mftm*Mftl 2 2 ^UT« 
Sn5HftifVID3, VID4, VID5, VID 
6 ©<&**, -y->^U>^m^S MfiTZT-j-JhU* 

^kimts 6*©f-^ii HoMtft -tn-e 

tXH^ffi^V I D 1~V I D 6^'|W|»#tC-t}->7°U 
[0 10 5] £n&©S3to»ttMll§H&l 3 O*. =r—9 

i 4 o . it>yu >^ihissi 5 ofc£tt. st 
js»t^te©*r**!pjgij-r*fc«>ottaEiHi»t 4: %>k» 

*^«i£l 0 0 aCD»iZ»cjgj*Sn*©-r. ^iaHIKi: 

[0 10 6] <m«¥SB©»jf10>#(r> ±izfibfc« 
[0107] sr, £«*II§EWjIe]8& 1 3 0 icte, gjgj£ 

OSfii'n!/ ^fi^CLYinv) C i-pTl*y7 h $ 
n&#gm. H4lr^$ti*«k-5(w, i#¥£S$]M«(;: 
I*7iff^ ^l"<^tft*!aHI^G 1 , G2, 
GmilT, S^SEttl 1 2tCttt*£nS„ 

[0 10 8] — HlKffliiflfv i Dtt. 
g&tCJc-sT. 04 fc*3-n-5«fc5l', 6 ^©iSfgiff ^ 
V I D 1 ~V I D 6 l£#fiic5tl<5<i:<ht>lC. SIKW^t 
LT6«CttfiSn4. Sfc, T'-^ittBttlllJ&l 4 0 

Xtt, x-^^»[18&l 4 0fC*3^T, 

CLX (*«fc^-€-ODRte^Dy'^^CLXinv) <DV 

'<)ii!)m&~rz>mzm#.i'7 hsnx, t^sr . s 

2' . Sn' ^UT, cOifSl' . S 

2' . Sn' tt. ^f^-^fflfENBl, ENB 
2 © 7 1> T" -f 7> ^ ; U T * -5 M M S M P a ©J fig * ft 



(10) 

;<? 

1, S2, S n£VTMXtiit>2tl2>Z\££t£Z>. 
[0 10 9] ^fiffi^-GJ HfiTifrJ 

WW. -ffrfr-fe. *l#BO*¥j£38»!IBIC*^T. It 

e> im^<D7uvz>\zmtz> 6#©^-?*§u i 4c 
*-*upftH*«*v i d i ~v i d 6 u 

n-5o ^UT, ^ne.©Itfl^VIDl~VID6 
**, 0 2 £fcte0 3 C*lf»T±*6»AT 1 *l©£fi 
Ml 1 2 tSMe^r-J'lll 1 4 £SEB-r*H3R© 
io TFT 1 1 6\Z£iT^ft?nm : &&£nZ>Z\££te 

^-flltt. 2#B©^p>>i'»cK-rs6*Ox 

-37^ i i4i;, ^n^ma^m-^-v i d i ~ v i d 6 
&v>zfv >^snt, ^ne»wiii#ft^v i d i ~v 
id 6**, i#b©;£seiii i 2 tmme^o^-^m 

1 1 4 tSit^l*«TF T 1 1 6 ICckoT^-n^tl 

[0 110] JWT|Wl#iCbT, it>yj>^«^S 3. 

S4, Sn^Tff-f^l/^l'tftSt. ft 

20 3#B> «4#i, |Bn#BO^ay^KJR-rS6 

*<d^->is 114 K^n-s-'nH^m^tv I D 1 ~V I 
D6**u->7 p 'j>ysn, iine»wH«ffi^v i d i ~ 

VID63&t, l^SCStSEttl 1 2t. SRS*©^- 
^811 4 <i:3cg-r-2>Pi*©TFT 1 1 6tC±oT-€-n 

^•^iisn-s^tttt*. ^nic^o. siitTB© 

[0 111] S^T, tfi^G2*i7^f^i§5 
WW, "rfctoS, *2#B©*¥jtfiJWIWfciStr>Ttt, 

so j^rftft. £tTH«fcLT, jtfim^G3. G4. -> 
Gm^tT^^^^ifioT. If* 3 fr B > ^4f?B> !Sm 

niZ£0, ^lff g~mmff B©iS»©-r-<T(C^fe-p 

[0 112] Z.-<D&513.mXn?\t, "f-9U \ 14&1 

-y^l 5 1 fc,kt)THIIfit*D->^iJ >^T5»H«« 

40 an?#'5o 

[0 113] <B#0»«B*J«>*fc, ±5ELfciii*© 

tt, J ?-©i¥iafi«fiK5*-r¥®0T*'9, 06 ft, 0 5 1C 
fctt^B-B' «©WrffiHT**. H5£*H 
T. *±#«S<!:^^ia^*@l 1 8fC^>^T«. W% 
mMOTzftlZ, ^<Dmi&tztt*m&\Z&K>^'tZ.£\Z-t 

[0 114] £t\ cn50Bl:*Sn5J:5l:, t 1 - 
14*, 1 1 2, ^**ll 7 5. TFT 1 

so 16 St^©±BS:B*«. *7S« 1 0 1 ©gttfcSa 
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tvd. zomi 2 a. x-^ni 1 4-^, ^s^i i 

2, tiil7 5, TFT 1 1 6ftf*«$n^f 

2 a(c:k^T^j$£nfc&©Tr;g>-5o 
[0 115] ST. iffl«12Cll «3til2 2]J«aSlt 
f,nt, StRl 0©Tffl**5fta*TFT 1 1 6(CftA-T 

2TSt>nTVi-5. 

[0 1 16] tu^T, T-^Hl 1 4«Y^rS](CMffi 

»17 5tt, ^*^1 1 2 tifigLTWl:x*i^l;S 
ftLT«ttSttTlr>**«. 1 4 iXSfSf*« 

»t;i3^x«, x-^i 1 4 tafct^^^tc, Hfr^ffl') 

(0 5 fc*5HT±fl|) (CHWLT^fiKStlT^S. <L© 

4*5<ti>'«s^i 7 5 #x«-r nmmi 7 

5WM«*rSl (05C^^T**|S)) . r-?iSl 14 
©TJi 1 7 5©S£UJ;£ft (±#|rJ) . 45 

-tOS»*r6l (T#fa) ©tt3*I«]{C}fffibTlll§ 

[0 117] fU, ¥^#J13 O©?*,. 1 
2tlfil>Wft^H^3 0ai:f I i;-3T^5 o & 
112055. ¥*&J1 3 0 i^MT 
5gH»^-hfIl 1 6GtLTfflt^ntt>5. S 
etc. fi^I3 0 KlfeUT, ft^Hi3 0afflV 
— T^'JCte. IlgV-Xffi^3 0b, «MV-^i 
m 1 1 6 S^fgttens— ^*;l/ffi«3 0 a CD h* 
U-f>«fc«, fi»SKK>«lf3 0c, iSiSKKU 
1 6DAW?>nT, t/»bt$5LDD (Ligh 
tly Doped Drain) ffi&tfc-DT^Z. 

[0 118] iitV-^il 16SH, ffi 

i!3 2£J:tf£l©JilHli&ilHK4 14B?lt53>^ 
? h*-;U5 l l:i-3Tr-^Si i 4trS^^n^— 

jssaiflE h u-r >«* i 1 6Dit ibirk3 2. mi 
<Dmmmmm4 1 fcct^2cosw^»iS4 2 sbbjl-t 

*3>** h*-JU5 3(C«toTiS3g*ffil 1 8 iCjgiBS 

[01 19] ¥*&JI 3 0 ic43tf6itijig H U-f 

>S*1 1 6D©-gBte. ta§il 1 9 0-^OD«H 
tUT««UT^*. -TfcfeS. #«&»1 19lt ¥ 
»fti3 0©5*>. £*H1 7 5©T»K{ifiT-5i«i@ 

a Kn">®i3 0 f *—:#©*«£: u set:, 

» 1 7 5 m*£«5j&©»B.£ LT, 3 0 ©£S 

#a^»i 1 9t5i>Ttt. jtsaae h u-r >«« 

3 0 f 43«fctf3g*«|l 7 5 tC«t 0*6^:^3 2 SSEfcT* 
££K«fcSS*©Sj&», !S«KFM , >»W3 0 f 45 «t 
tt«K2 2fc«toTT*l6i»K4 o*«»T*c:ifc 



ID 

20 

[0 12 0] ^LT, *±H (-T&fc*. SSJI1 0 5t 
JfTSffi) ©£ffiK«. 5 h**©#«l»J&>&fc3 

EfiK6 l*«»(£3ftT^*. &4i. Cl©Eftl8l6 1 
tt. **|6]»«1 0 2 tCftSO^to-SKHC ±iSL^J:e> 

&7t'> ^aasswws n& t> ©Tab & . 

[0121] ^OdC'SfC, ¥##:«3 Ott. ££§1 1 
2*>, f-^»114, 7 5*««JriESn*1B« 

io S3 OWTJltCte. *«1 0CDT«*^7t^ftA-r-5© 
SBfrikL-TH*. d©fcfe. TFT1 16K«, t^'S 

fioT^50t, TfeRgftJCtSTFT 1 1 6 ©1# tt^ffc 
©Bfrlt/^HenTt^-So 

[0122] -$<b\z, m^mmi o o acs^Tte, a 

^*ffil 1 8£Rfc<. -T^T©EH (*SK) 

Hf«t£©s^^, ii 2tcjgj££nTiA5©T, in?) 

mioo aiii 1 1 8 izmmmn^m^t 
20 sfcfecoitac^i 1 i 4f«ti**t^$n 

[0 1 2 3 ] <JS32@&©!¥iffllft£>#i;:, ^iai°iifS© 
^ic&sna-r >n-^«-wiUTffi«t5. 0 7 

«. 0 7{C*5ttSC-C H©#rffi0T<fc5. 

[0124] Hffl0tta«#ric£ft*«aigi&»« 

CteBSJiittffil 1 8##ffibfcl>©T, 0 5£itti0 6 

so izTKznzwmmtitmis.*)* % 2 ommtimm 4 2% 

[0125] -r^^*., mi &&T$m%\ZK-&nz,^ > 
A'-.^te, *«i otcsttenfc*i 2^ir, eh^^ 
*#)i&£©±s&s**«»issnT^*. fix, 1 
©-f>/N'-^«, mmnmi 1 ssm -y^>^T^>T 

FT 1 1 6 trattfcLDDfcjtCDP^ + ^aSTFTt 
40 Nft^HTFTi^, *M©i«te«*ffiVd dX*« 
Sl*D$n?)E^ 1 4 0 4 t, «i!SCO<S{i(i'J*IIV s s X 

**H]jHian*Ei»i 4 1 4 £©Mc*v>T«5«*8fcan 
fcffl*ia!**tttoTt»*. mm\z\t. E^i4 04 

tt, a>3?^ h*-;H 4 5 lMLTPf t^HT 
FT©;g5iggb* W>1S^K«^£n£-:*r. EH14 
14(1 3>^i7 h^— ;H 4 5 4^lTNft^ 

STFTojssaisv— ^««tcS5»snT^*. ae. 
(c, -f >/t-^©A*m#**tt*&sn*s«i 4 1 2 

so iTFTiT?*fflSn5y-ftii4oTH4. 
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T, P^-t*;US!TFTCDJSji«y-X««tt, 
>h*-A'1 4 5 2*^U NftMITFT 

[0126] ;in£©gEi§i©5-£, y— h*st&*E 

»1 4 1 2H 3S^«*^felt*j£4i»l 1 2 tW— # 

4. 1 4 1 4**ati 4 2 4». mmwz.&»z> : r-9 
m 1 1 4 tra— **«s/"«^-n>yLfc%)OT*«. 

Mfci l 2 tR— **Bfefflt>TIBl JKDE»1 4 1 
2«Sti, r-^HIl 1.4tW-MISfflHTS 
2JI©IEi|gl 4 0 4, 1 4 1 4*3J:^1 4 2 4#«Jgj££ 

[0127] ft*5. d UTtt. 5^— ^^SKW)lsIS& 1 4 0 

mnmto 1 4 0 c*tts«s©jiHP, w*.n 0 d y * k 

izmi 2\zM&znT^2>, £©&©, mmm&* i &i& 
sns(wic*i»Tt), m^mmtmm\z, mm^m? 

[o 1 2 si <*gsa^o»ai«j*>tt^T. 

1 0 7©»«&«J*K:t3t»THl 0*#BHLTiawr 

5. 01011 09OD-D' til©WHB-e*D, Si£ 

sshpi 0 7*«kiffiB»i 7 1 ©*&**jj*-rwffiiaT» 
a. 

[0 12 9] 01 0{c*sn^<J;e>lc, iSSfi 0 7 

ijitfiaia nut ssio kmtt&n&M 1 2 t*f 

jfcU-TJBfSSnT^S. cct?, ii2i:ontll El 
9 t^^n-Scfcptc, i8Sfio7«sni.<t 

Aft (Mff) ^(D^g^TtcSSSB^l 7 i«« 

»j*an*^#«»iic»iRbT««i 0 ©affiled 
[0130] st. Ei oic^sn^j;5i;, ii2t 

SBI2 2 b*W*SftTt»4. ^ffl*tl2 2b©±i 

[0 13 1] Jfcfc, T*«Wi4 0JC*lr»Tflll 2fC*f 

<H«tistt*SBilI©IB»i 4 1 2ti-i^6.)S:5« 
«K1 1 2 b«3nt^5. I©a9tlll2bro 

licit ii©ir«i4iii«$nt, a«£ 
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[0 13 2] S^K, Si 2 2>IH«i, ■€■©*! 

»«#TH*ft5<S*£#ffi-r*i!!i«£K»l 
tC*5lj-?>x-37^1 1 4>B5a|5lttfH«K*tt*»2Ji 
©IHil£l 4 0 4, 1 4 1 4, 1 42 4ai*tH-I*?. 

1 Hb^'M^ntW. fLT, £©« 
ftJUl 14b©±l£H SS^ffl(Ct>fcoT^2©H 
ni&ftlR4 2*«»ricSntH4*«. $1 2©H«g&#T 
H*n*«*lC»*:f*CiW{C*^TBB?Lai54 2 art*R 

cn*«^S*f 1 0 7©/ty Ktl/Tffl^6n 
3-*, £©flaH;:5*»«litl 1 4 b#«5 1 7 1 t 
LTffllr^n?>Ki&oTM5„ d©J:5^«JE£lr* 
l>Tli, PJ?LS&4 2 a K£lATgffi-f Sig^K 114b 
©^BH te©SB#{Cit^T$9±^oT^<5fci*, IS 

2©«wf6ifti^4 2©*sit©ais**«i*^n5c tt 

[0 13 3] S«l 0©*ipBR^S©3ll 2© 

20 SSdtl *«Bt2 2b©J*Sti. SMMtl 12b© 
*St2*«k^*«Wl 1 4 b©iPSt 3©^fttCt5tS* 

JfcfifcStlSSmigl 1 4 b0«IPt, #«1R2 2 b, 
112b, 11 4 ba^££ftT^ftt^gB#tC 
l©)HH*fiigUil4 10SiBQtHS«Sfl/<a4©T, 
Cft5©±BKSl2©HIHMfii*gt4 2««»*Sn4i. 

[0 13 4] ti5T, I12©i»»»T?I*n5i 
30 *fc»*-r*i£b«C»^Snfc3»««t2 2 b, 112b 

H «^WtcflFg& %>©£*> £©£-5&jg 

112 2 b, 1 1 2 b^aStfe. ft 58*11 ^©ffiDTf 

ffctoS. *H«5»1BK*V»T, 112(1 
«*©«*»£, *^***Hffll§ll&«ttfc*lriT%>JBlS 

sn-5A«, ii©ffi«sft©iA*^fx.n ;ift<~>©#t 
i2ii ©xs»**^t— istTj^js-rso^as 

K. m*:fe«fctf*2Ji©i&KK*stt*IRff*#*L 
T. SB2©JiW*»«l4 2©*iB*«r#*«Jt¥fiCtt 
40 -5i3tC, »1 2©gg2£&5rf^#T i &5. — 18 
1 0 7 feJ:tffiB» 1 7 1 TH *±«©«*« 1 
I4b©*ii«*ntffii^. SBl «*3«ttX58 

2 Ji ©E* K :m* * KJP & L T« S d j£ Stlfc 
II 2 1C, »Mll4bO*4Wt5©TH 112 
© j» ^ i: ft 0 , KM tfi£. C T L S o Ws^tf & ^ . 
SgT^a«{r*3^T«, c©<te>ftg:M$:l»±T 

^, !(llJi©EJ»&K$»l«Effl©y5-KtbTffl^T 

so ffliUffli>5®T*4ii»6, **^twKge.n-r. «6ft 
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[0135] m%wk2 2 tm-mfrzuzmnm 

%Wk2 2^aSttlK2 2 b©*r$t©fBitlCcl;3©g£i§1I 
T#-5©T\ «^ffi^(C#m^2 2 b£i§:ttfc^TfcJl: 
V>. £©*£, «12©f£$dte, 2SttIH 1 1 2 b ©JP 
St 2 *5J:O CJ »*l»l 1 4 b©J»$t 3 ©fmc««#l/< 

Ml 2 £J£fiS;LTt>&<. £©*§£(Cte, iSSDaSffl© 

[oi3 6] <ssig^D-tr7>>*tc, mMMm\z&2>m 

. [0 13 7] £-f, 011 (a) H^^n^ck^tC, t«J 
Atf, ^7X11. v Up >»£#©»« 

1 Old, 7* h U V^77-ft5i«Iy?>^lCio 
Til 2 5Mt5, fcfe. £©j*l 2fflI5dlt (ft 
KEL-fctptC, ig^Bi, fglH:fcJ:tfSg2)f ©SBigg©Bi 

[0 13 8] ^^T, mm (b) tc^$n-g>J;5JC, « 

i 2tfM&L-zntzmfai o\z, m%m2 2. 11122 
b/WE^sns. Hewlett, rsi 2*^fiK$n^a« 

1 0©^®lC^?g^iSa^#M, jyfcWtCte, Ti 
5>» Cr WnA) . w (^>^X-x» . Ta 
>^;U) , Mo (*'J^t» . Pb (») #©&Jg* 

U+M" Kfc<!f£7./ , W:J"J >^»C«tt) 10 0-300 

\Z/-*i?-->>fVTmytm2 2, «fl2 2b4Mt 
•5. 

[0 13 9] ^IC, |s|0 (c) iC^Stl-Si^lC, igSft 
122, *ttjft 2 2b. IfilO ©MIC, TififfiiRK 

fEStSMECVD (Chemical Vapor Deposition) 
ttttflCfcfl, NSG (y>F-^h'>iJ^- b#5> 
X) *\ PSG (U>v'jy-h^7X) . BSG 
D>y'J^r-h^7X) > BPSG (#D > U >-> U -7" 
-W7^) &<fc*©iS5*&i:tt#7X, Sfcte, ItfcS'U 
□ tfty'Jn^We,, *«J5 0~1 500 nm 
Of^t, $T£L<«ii$6 0 0~8 0 0 nmWmomZ 

[0 14 0] T«!»»Bt4 0<D±ffi±#:(C, 

0S;Sttf«BECVDfe&:£K:«k-3T, 7t;l'7 7Xy | J3 
>«*ftl 0 0 nm©9STJBj«U fiMSI^ (I ± 0 B 

©^, Nft ^SOT F T *»)S)ET5*^l:ti. Sb 
(7>^E» As (61t*) . P CJ» fc£©VJR 



(13). 

y-T*-*, Pft*)HTFTSMt5«^l:H 
Al (TJUS-^A) B (#n» . Ga WUW) 
&£©III«7C*©*tt*l«:. |H]«tI> to-T*»t'f*> 
ffiA#IC<k 0 H — tT>^-T4. ■€"L'T. (d) iZfn 
$n-5cfce>lC. #ijyij3>i$, 7*h'jy^77^ 

3 0tbT, a#fc»(£TS. fcfe. ¥3K*:Ji3 0©7 
ti^l 7 5*5f^Sn5I«3 0 fC^^tlt 
io P (>J» fc£©*M4*l*»»an?K--fc:>^l/T\ =f> 

[0 14 1] 012 (e) (C^tt^^lC, 

¥ift:§3 0O«S*l^^bSa3SbT, «ei»|R3 2$^ 
3 0 ©affiKJBJST*. £©IgKJ:D, ¥ 
#&S3 0lilWCS3 0~ 1 5 0 nm©J¥£, S?£ 
L< 3 5~4 5 nm©J93<i:&5 — 2 
«*56 0~ 1 5 0 nmom t< teift 3 0 nm© 

[0 14 2] *g»l»3 2*«fctfTiftlfiilMR4 0© 

20 ±ffifc, #iJ->U3>MS:«ffiCVDj£*»CJ:0itS(T 
•5. f LT, (f) \zmZftZ£olZ. Z\<D#Vis 

Ua>HSr, "7* h'J V 9"v7 4 J $>3-y?->'7'm\Z&-z> 
Trt*?-=.>#hT. SSWjiKSoTliTFTl 1 6 

©y-h««s*ffl-r*itaE*i 1 2 tux. 
119 \z&rt2>i&ji<Dmmzti.-t&mm 1 7 5 1 ut, 

1 B©E« 1 4 1 2 iltMU 3 6 
iC, «Tffi«^feoTttUS«Sil 1 2btbTMt 

[0 14 3] $6lC. HB (g) K*£tt-5J;-5K, * 

tt, «*ffi^tC*3tt-g.TFT 1 1 6 4Nft*;Htt 
V-7. • h*U-f >«i&©5*>, ^^^;Uffi^3 
0 atcPtgr^M^tC^L. ^S^l 1 2 0-*Tf** 

40 ©N^^^JHHTFTtC*3^Tt.> l^l^lCBH^ 1 4 1 2 
©-»?*5y- t IT, 

£01/y7hS«U :n&7X?i:LT, ^C<P 
/,£<!:© V^7C*©^»E^^iiij8ffiT:-r ; -t>^-r-S. - 
nCiONft*)H!TFTtt, ^-fr*;KS«3 0 a© 
7-7.<BKCte, teJ8SV-Xffl«3 0 b, 
m&l 1 6 ?t^S*3 0affl 

H K >fiiJ(clJ. igSS K >«* 3 0c, S«S F 
l^f >«l«l 1 6D**Ktte>nfcLDD«|jfit&S. ^ 
so 1ST. in?>©Nft*)l'STFT«)f«*I3 0S:l' 
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F T \Z~D t»T t> WHiK. ft*^ffl*tPfST5«*£ 
*fU E«l 4 1 2£^7 > i7£LT, #I;U£B (tfo 
» fc£©III»OT*©**6*l<£ h*-hf>^LT{gjSS 
«#£»J$U §l£SSc#, BUI 4 1 2«t0t>«l£©U 
yXh^X^tl/T, |^i;<B*i*OIII«7c3tf©'F*B 

[0 1-4414*, iO±5l:ftft*Jl'S!TFT«L 
DD*|jfi£UfcHT\ *7tyHIOTFTtl/Tfe 

Sfc, *&5t^777-f>S (BESETS!) © io 
TFTtlTfefiK . Sfc, iU2I51S§CDt@«STFT<D 
N^^l/^W^LDDlltigtLTfclK, £ 
13)S*l:*lt5TFTl 1 6Sffi»StLTfcA 

[0145] m^x. mm (h) cssnsipc. gt 

1 ©BM«&RIR4 1 £, y- h««^T»*6*fflt4 0 ft 
if*«pJ:5JC, CVDj**K«fcoT*5J5 0 0 

~1 5 0 0nm©ISl:««n. 4*3, SglCDBWffi 

ii4i0#»titsi Ti&mmm4 o tmm\z, n 

SG^, PSG, BSG, BPSGfti'ffly'jy-bS 20 

[0146] ssk, 013 ( i ) ic^sns<tp»c, 

SSl:$oTflJ>^?h*-JH 4 5 1, 1 4 5 2, 

1 4 5 4 5 4Stn^tlMt5. i¥MtC 
tt, .n>*? h^-;l,5 l^lOlf B 1ffi»l4 l*5«t 
«il3 2CMlTTFTl 1 6©V— XlR«fc^ 

}C, 3>^i»h*-;H 4 5 1, 1 4 5 2, 1 4 5 3* 
^1 454^. PftMi^iatNft^MTF 

t h u-r >m& t m mm v t sc*r * l- 

^T, »lJl©B*t*2«©IE*£©#a£B**£- 
fete, c©«Wffi«#K#j£;UTH*K:a>^ h*-;u 
(Bj**i&) ^Mt^i. 

[0 14 7] $ioi^%»I4 i©±tc, 
3--} £ ©(gSta^M v U 1M K ft i: *» 6 ft 
5111$, X/V^'J >7tl£\Z£-DTmi 0 0~5 

0 0 nm©J¥SlC*£f»-r5. fit, ;L©3$mHl£, m 
m (j) tr*$n?>J;^(c, 7=j-h'JV^77^i7 

HTFT11 6©y-XtI**fflt5r-i'«l 1 4 

>*a*-&«>fcJB2HOB»l 4 0 4, 1 4 1 4, 1 4 

2 4ilTML, SfStlCi&oTHitll 

1 4btUJg){t4. 

[0148] ^>t, ma (k) ic^^n-s $ 

2©IHI«»i4 2S, «2I«E^l©if B 1l6» 
fl£4 1 ft ££ffi5 09* ti, CVDS^tCcfcoT 



»5 0 0~1 5OOnm0f^l;ilt?>„ ftfe, $2 
<OJini6»K4 2 0WiLT(l T«H6«K4 0^SB 

i0mmmmm4 1 tmmiz, nsg^, psg, bs 

G. BPSGft^W-y'Jy-htf^XSH 3 , ^bv'Jn 

[0 14 9] )k\Z. RH ( 1 ) (C^Sn^cfc^iC. 
IgtStC&^Tte, TFT116«DKW>i!l*CWJSl/ 
fcffiUfc. I2©ir«l4 2, giaflMlfiftlU 

i*j:cnaiHR3 zzmnz&z^y?? h*-;w5 3 

^IC&oTte, »2©*M*6»it4 2 05-6, »1 2© 
lft»m«»THSn*i!]i«»C(4«-rS«»4 7 £Bfc£ 
l/T, ^?L354 2 a£|gtt&,, 
[0 15 0] BB7L&4 2 a£f£t73#&i:LT 

«, m2(Dmmmmm4 2<d?%. w?LaB4 2 aims 
r * * x v 7 y if. \z x <o mn w \z mar % m 1 
©3M*£, pi 2©ift»«»Tfflin*«*ic**rti:-ra 
figB©*mBii i4bi>*mt«tt. %2<Dmffl*&m 
|425cmp (fb^*«ww*)'«iii&jfi-r3B2©# 
fet©2o^^gij$n^.o ^©•5^, '&miz&z>n2<D 

^ft©2f**, 0 7 £fc*ffl5#£-€-©ft&©fi&fl- 

t drafts sn««^5tit a ut<& 

3. fcfeb. ttlWiC^SSgl ©3^£T«. 93 2©JHHffi 
»I4 2©5%, P^?Lg|54 2 (Cti^-r^SB^*, 

* h*-;w5 3^^-r^©iisi«ft#&(Ccfcoas?w 

(C^*"T 5 £ t a*T£ -5 ©T, Ig©fS5B§{t©«,6*> 6 

tin $ 1 ©#ffi©#a*irfdT»*. 

[0 15 1] ST, ^©XStCt3ViT«BI^Sr*!lg-r 
S6 2©JilRJil6Bkll!U 2©*ffiK, I TOSt'coi 
X/Vy^'J >^fti'(C±oT*t)-5 0~ 
2 0 0 nm<Dm^\zmmLTcm. 7*hVJ4f97<f*> 
Xy9->{fm\Z£r>Tmi£.<DMV( (B5#I) K/t*- 

zy^bx, mgi 1 8*j§Mdc-r*. C©«, J^'J 

■f 3 Fft t*©^T«*«*** 1 0 \Z3$llZ>ttfaW<D±m 
SCttftS.' ft*5, C©Be[p]M6 1 (C?SfbT«, 01 

4»c*an*«k'5ft*i6ik:7if>yffla*<Mssn*. 

[0 15 2] ^LT, iOi5t:MSnfc^f*Il 
0 111, -ttli:tt*«j9 0«@tBS-&fc*lSHC7lf>^«i 
a$n/t^[p]S«l 0 2 y-Ml 0 4(Cj;0liD 

^*3-&6nfcs»c. mi 0 5 wax • itit$n, t.^ 
(wotHsnx) , 01 (a) tc^sns 

J: o ft«^^#gS t ft -5 . 
[0153] ftfc, 1 0 1 (CiJ^Ttt, E[plM 

6 i^ffi(ct)fcoT^sn-5^. »fli*±«Trny 

5X^«ia*C<fcD. ^|6i»«l 0 2*^38 OUiLfcW 

#»c»i«snfcEi*iit*«i**sn*. zotctb. m^m 
%i.i$£zfmmm&mmz}3\iz>m±miz. m^\m6 it 

«ft<. itll 14bffc8l2«iil4 2t 
ft 3 (H8*fcHl 0#B8) o 
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[0 15 4] ^©*5tt«iB*ffiK«tntf, *12#. 

^mmnm^miKm^mmmv&mmzmrtzn, z. 

1 0 7©/V> KiftSSlIl 1 4 bCTJIfc^tbft 
£iS£DIBffl©*fl:lBi2 Zbtt, s*««*«t««aii 

*fcraU<*S*ISEffl©i»*ffl[l 1 2blt 
*^SitS»l 1 2t, H22iaK1li4tfc*»tfc£llll 4 

k, *mi i4bt>. &7f:mmzi$vz>7 : -?mi 1 

4 t, ^j2HIS§ffi«tC43lt?>E^ 1 4 0 4, 1 4 1 4. 
1 4 2 4 ■a»6fc4#mR£m»T«Mt3ftT^ 

*. si 2k:ot>Tfe. Sfsnoiii^^i 

[0 15 5] <J6»«>«C*. ±ifiL&3ttfi»*K*^ 
^2H©S2^1 4 0 4<hm— »©i*«Rl 1 4 b*»6» 

&t^. mz.\x. mi 5(c^$n^j:5t^ a^m@i 1 
8 *n5r-->v-rz>mz. m 1 2 o^^be^t-h 

£n-5>£jgB©*mBll 1 4blC, ITOfit'fflitll 
1 8beittaK ±5BLfc«fc'5£, *«tl 1 4 

tl^>-r^±{C, FPC (Flexible Printed Circu 

it) Sfii©S£Kffl^S#«ttv-f ^nfc^-fcJI/i© 
ffi*tt**lii»t^^rai!Bt>»*. L^L&^b. £©£ 

sfcRraa, mttiVTzmmmi 1 4 b©a?®££bttw 
[0156] <mmm>^tz, mmmm-vte, si^ih* 

K&ttSISMW:, B*©E*J£y3 L £|S|--**>L<tt*- 

«C2^T©#.jS 1 2^MUTfcS^t#A^ 
[0 15 7] ^#bS«6TS-X«. Ell 4\Z^2nZ>&? 
(Cx-^Hl 1 4©®a*[6]!C-a$-t±T7k*>^Si 
T5«3\ «jj^*£l 0 0 aS^k^ytS/UWI 

1 0 7 iiegg 1 7 1 £jwgjssn4««£. a^®^ 1 

0 0 a tZtMfi*rt7lBifij£itrzmi* l 9 0 a t©5K* 



[0 15 8] &i5. Ell 4 t^$n-5^[fi]lC7tf>^ia 
1^19 2 afcOHTtt. tztz.®miZ& 

0 0 aKj5^£&l^©T, £©®$U 9 2t:oiiT« 

££«UBfbl§lf8 1 3 0t:H) . ^T«l 2 
£»J«lxfc<Tt>ai^ <t#A^. 

[0159] fit, flH L 1Mt££fr>T®94ft 1 2 £Jg 
jTf M12 2 2:N-|»^iltl2 

io 2 b. *J«fctf. MSI 1 2£H-Rj&>S&*#*IRl 

1 2 b©JP££#Jf L&<Tfcli^#>b, EI16£^£ 
n-5^5tc, itli l 4 b©TB»::i§S8i£iS:ttftn 
T\ Ml 2©i££d£, «tll 1 4 b©JP3t3lC& 

[0 16 0] <-tCDte>a*5. ±JBLfc|&!6flS8fc:*o 
Tte, 6*©x — ^^1 1 4#1 Z?Uy7\Z^h*bt>t\ 
T, l^D-y^tcM-r?)6*©x-^lll 1 4fC*tb 
T\ 6^tC^$nfcBi^fi^-V I D 1~V I D 6$ 

?^Mt?>f-^8t) a. r 6 j \zm>btiz>b<DT~ 

ttfc^. Writi. D->7°V>tf®&l 5 0(C43lt?.-y-> 
7°V > >f 7*4 7f 151 ©j&g&Jtas+SHciS^OTifc 

ntf, i«^*/^wn:«»nc(!:a:< 1*©® 
&mnmzi/V7)\,fcmL-z. ^-?mi \4mz*m 

&mz-v->7°v 5 \zmtfLLX*>&^. ±tz. 

r 1 2 J , r24j ftLT, 3*^, 12*. 2 4* 

30 2 4%m$tm£istzmmm*%*mmiz&f&-r2>mtfLtL 
rb&iK us, &%ffl.&&tfmmzmaT% : r-?m 
ttLtd j3 7-<Dw&mm>*3-D<Dm&\z&%mn 

)5^&5ut iOii»b, 3 * d t 

(4, 3fflgtT?a&5ut<£IlSK $blC, V->7V 
>if7-i y?-*m&f\ZUW?Z><D-C\Z.tS.< , A 7 Wl/^ 
*StlfcH*©^V I D 1 ~V I D 6 ?:ie^->7 h IT 

«lt > i ^>7'j>^7?i 5 i 

40 SIfiEiLTfeSK 

[0 16 1] ±5£UfcHJfi»»K*^Ttt, ±*» 

bT*l»l^«lll 1 2^^ST^>-7j. 6**1^1 

T~mn?zm!&T"b&^L. mmz&CT^-rnfrojj 
[0162] Sbt:, ±mLrzmmmm\z^xit, m 

fSSl 0 ll:yi/-tiOTFTl 1 6 ft 

Tv»fc*», *^bj«, z.nizv&t>ntt^o mx\x. tf 

Tl 1 6^^Uy-MT«LTfcSK £1z. m 

so fs«i o i z*mftm&-vmrfL-tz>t£<b\z, Z\Z. 
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\Z. TFT 1 1 6\ZRz.TmffiMh7>zS7,?$:Wl&L 
XhBk^o Se>lC, SOI (Silicon On Insulator) <D 

fPDaA/CSie^SSl 0 1 £ btfeS^. fzfzL, 
M10 l^iSHJtt^^b^^*^> B**ffil 1 8£ 

MgilOO^RItiilTffl^MI 

[0 16 3] <yPyi?^>W:> ±ifiLfe«^# 

/tya>^, jfcaxi'b*. Hi-^T-f >^S! • 

to 164] zzT, *mw\z£K>mmL&?t~r2>m. 

[0165] m^m^o-mt lt, ^©j:f> 
&XPvx^£^fTtra-rs cities,, 

XP^x^ite, ±i$Lfc?fSta8Sl 0 0§7-f hA 

t~¥fll!0T-&-5. ^©latC^^tl-Scfc^tC, 7Dvx£ 
37 2 1 0 Ofig&}C(i> ADy>^>y^<7)efe7tM^e> 

^«.7>-7°3.--7 h 2 1 0 2i>mmnxi^o 
>^a- 7 h2 1 0 2^b^m£nfc&»7m. p^sptc 

IBH^nfc 3 tStCDS 7— 2 1 0 6&<fctf 2ft©y-f ?U 
<7?57-210 8iCJ:oTRGB0 3JSfe(C^«$ 

nx. ftsfet^-riv-f hA*;u^i 0 or. 100 
G*3<tr>°i 0 oBiz^n^nmfrtiz,. iit, h 

A^lOOR, 1 0 0 G&£ZSl 0 0 B©#|j&te. ± 
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